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For Your Own Protection 


In the present steel shortage, you should 
make your individual alliance with the 


Oldest, Largest and Strongest Warehouse 
Source in America 


Ryerson Steel-Service 


Stands for Immediate Shipment 
of Everything in [ron and Steel 


Joserpu T. Ryerson & Son 


IRON STEEL MACHINERY 


ESTABLISHED 1642 
CHICAGO 
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| H. KOPPERS 


COMPANY 


Builders of 














By-Product Coke and Gas Ovens 
Benzol Recovery Plants 
Tar Distilling Plants | 
Direct Process for Manufacture of | 
Ammonium Sulphate 
Ammonia Stills 











CONSULTING ENGINEERS 


on the operation of 


By-Product Coke Plants and Auxiliaries 


FIRST NATIONAL BANK BUILDING 
PITTSBURGH, PA. 




















Say you saw it in Tue Iron Trave Review 
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Advances Do Not Stop Buying 


Highest Prices in Years on Pig Iron and Some Finished 
Products—Iron Ore Buying May Be 
Started at Any Time 


APID advances in prices of pig iron and an- 
nouncements of higher quotations on various 
kinds of finished products, with the expectation 

that the upward trend will continue, feature the mar- 
ket. 
agents of finished products are exercising all the 


Buying has not, however, been checked and sales 


ingenuity they can command to keep their customers 
satisfied and to prevent plants from being compelled 
to cease operations on account of inability to obtain 
deliveries of materials. The had little, 
if any, effect to date, as it has been generally rec- 
ognized that activity in the markets will continue 
throughout the of the 
decision of the people concerning the presidency. 


election has 


European war, regardless 
Pig iron production for October made a new record, 

the tonnage being 3,509,180, a gain of 301,139 over 

September. The average daily production was 113,199 

tons, a gain of 6,264 tons over September. 

the rail- 

roads continues and orders for 12,000 


Heavy buying of cars by 


Railroads have been placed during the past 
week. Although it has been under- 
stood that some sales of rails for 


delivery in 1918 have been made at 1917 prices, it is 
definitely known that this policy is not being con- 
tinued and it is expected that there will be an advance 
in prices for 1918 shipment. 

An additional order for 10,000 tons 
of beams for export to France has 


Shapes and 


been placed with a Pennsylvania mill. 
Plates 


rhe urgency of the requirements of 
some foreign buyers is shown by the 
fact that purchases are being made from warehouses 
at full store prices. The demand for plates continues 
to be extremely heavy and one eastern mill has ad- 
vanced its quotation $15 per ton, or to a base price 
of 4.75c. Boiler steel is now being sold at $208 per 
ton. Large tonnages have been placed by ship build- 
ers, including 8,000 tons by one company for delivery 
in the first half of 1918, and another tonnage for the 


last half of 1918. One eastern mill booked 25,000 


925 


tons within the past few days. A new Seattle yard 
has ordered from 15,000 to 20,000 tons for six boats. 
The shipment of Lake Superior iron 
ore for October, 9,116,196 tons, again 


Iron - 
made a record. The movement to 
Ore date is 57,932,846 tons, a much 
greater tonnage than ever before was 
moved in a complete season, and an increase of 
16,116,407 tons over 1915. While some ore sellers 


are taking a decided stand against selling ore until 
ore carrying rates for next year have been established, 
it will not be at all surprising if the ore buying 
movement is started within a few days at an advance 
of from $1 to $1.25 a ton over this year’s prices. 

The American Sheet & Tin Plate Co. 
has withdrawn its quotations of $5.75 


Sheets and “pt , 
base box for tin plate, as it has sold 
Tin Plate all that it can manufacture up to 
July 1, next year. Independents are 
selling at $6 and higher. Sheets show considerable 


irregularity, but some mills are quoting very high 


prices. 
Prices of pig iron continue to ad- 
Pi vance. In the south, quotations were 
8 moved up $3 within a week, and 
Iron 


throughout the central west and east 
quotations are being advanced rapidly. 
Basic in the valley is held at $24, and a round ton- 
sold at $23.50. A Pa., 


company purchased 22,000 tons at $25, delivered, and 


nage has been Phoenixville, 


this grade of iron is being held in eastern Pennsylvania 


at from $25 to $25.50, delivered 
tory, sales of No. 2 foundry amounting to 8,000 tons 


In Chicago terri- 


have been made at $25, furnace, and higher quotations 
are expected. 
All wire products have been marked 
up $3 per ton, making the highest 


Wire price which has prevailed since 1900, 
and showing an advance of $20 per 
ton within a year. Higher quota- 

tions on bolts, nuts and rivets are expected. 
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The Vote of the 


HE result of the presidential election 1s 


in doubt ; The lron Trade Revi gor 
press While the trong ote ptained 
Wilson in western states indicates tl 
of voters approved his foreign policy ( 
i ~ 
pressed by tl claim of his party that | 
+] ‘ ; ‘ ‘ +] slé 1) ‘ 
Liie COUNTILTY ou 0 \ ri¢ resu I ! i 
strut hows that the ote beheved it imperati 
} +} ] 1 ; | ] 
nave in the white lOUSE t tne ciost ( ( 
a man concerning whose taith in a protect! 


} levtalit 


there could be no doubt 
\ new tariff. bill 


ample protection, but at the same time provide 


hould be passed tha 


] lino } ll nation f the eth wl 
ceaing with all nations ot ne €a wi 
to clk yl ith the | ted State on 1 

c*¢ | i on t¢ the ] , rta ‘ 
related to the riit, 18 it wnin | 
Ihe ppeal of the | r agit | ' ] 


will not be dominated as the present on , 


trie bro herhoods with their bludgec { ! 
1d his bulldozing cohorts 

Many problems before the President 
ingly grave and he deServe nd we beli 
receive the heartiest support of all patriotic 
whether he be Hughes or Wilson. Surely mn 


since the civil war has it been so important fe 
to bury their partisanship and do their 
maintain the honor and th 
country 


1 ‘ ‘ 


Che campaign 1uUST ended has veen vigorously 


but there has been no more bitterness than in m: 


; 


her presidential contests Now that the poy 


vote has been recorded, the 


p 
chat teristic oO ] nat ural ryt +} 
naracteristt fooU lALUT' Vil i ( 
cheerfully. 
A A . wy ba) i> © * 
1 Fair, Frank FPropositio 
i 
Hii extraordinary conditions now prevailing 
the labor and material market e res] 
for making unusually interesting tl 


recently submitted to the government on four batt! 


g 
ships and 20 torpedo boats \ll of the b 
battleships were conditional, as were also num 
of those on destrovers lhe bid were also of 1s 
interest on account of the recognition of the Fel 
trade commission as important { et ed 
importance in carrving out the contracts 

Proposal A of the For River Ship |} o | 
poration 1s an example of the unique pr 
number of e bids. It is based on ( mot 
by the sovernment of the risk of increased costs 


labor and material, and under it the company prop 


REVIEW No 


HK AR TH 


| 
‘ ++ " 
| ct one rT ( ATTICS! 
' ‘ ; ~ 
( i , 
) ‘ } eT t¢ ( 
; 
( 
( 
( i 
; 
‘ ‘ ; 
( 
‘ ; 
‘ 
( SLs | 
‘ 
( 
( ‘ 
‘ ; 
T¢ 
( 
] ; 
( l ( 
ter tay 


( ) ‘ ( 
{ ] { ( 
( ( yT 
' 
; try 
ys ‘ 
i 
| ; 
( 
( 
( ) 
! ~¢ 
7 c i 


ember 


9. 





1916 


1 
uN 
\ 
+] 
» tine 
? 
( 
‘ 
; 
om 
( 
‘ 
ove;r 
‘ 
ryt 
( 
7 
tT? 
1 
¢ , 
; 











» MEM eM 


ET 





An Analysis of the Ore Situation 
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Prices Present and Past 
(Yesterday, a month ago, three months ago and a year ago.) 
Quotations on leading products November 8, average for October, 1916, average for August, 1916, and average 
for November, 1915. Prices are those ruling in the largest percentage of sales at the dates named. 























Aver. Average Aver Aver. Average Aver. 
Prices for for for Prices for for for 
Nov. 8, Oct., Aug., Nov., Nov. 8, Oct., Aug Nov., 
1916. 1916. 1916. 1915. 1916 1916. 1916. 1915. 
Bessemer pig iron, Pittsburgh $28.95 $24.325 $21.95 $17.45 Iron bars, Chgo. mill... $2.45 $2.35 $2.35 $1.48 
Basic pig iron, Pittsburgh. 24.95 20.825 18.95 16.7( eames, Gee cadecene 3.30 2.80 2.77 1.79 
No. 2 Fdy. pig iron, Pittsburgh 26.40 21.075 19.45 16.45 Beams, Pittsburgh, contr.. 2.80 2.71 2 1.625 
Northern No. 2, Fdy., Chgo.... 25.00 19.15 19.0 17.12 Beams, Philadelphia .......... 2.959 2.859 2.709 1.809 
Lake Superior Charcoal, Chgo 25.75 20.35 19.75 17.5¢ Tank plates, Pbgh., contract.. 3.2 3.01 2.9 1.625 
Malleable, Chgo. ee 25.00 19.50 19.50 17.40 Tank plates, Chicago......... ‘ 3.50 3.19 3.17 1.79 
Southern No. 2, Birmingham. 20.00 15.13 13.75 13.13 Tank plates, Philadelphia 3.909 309 486. 3.909 1.809 
Southern Ohio No. 2, Ironton. 23.00 19.38 18. 5¢ 16.13 Sheets, bik., No. 28. Pbeh 775 3.225 2.75 22 
ees GREE Dis cc cccrsctes 22.00 20.75 19.25 17.75 Sheets, blue an., No. 10, Pbgh. 3.50 3.125 3. 1.85 
No. 2X Virginia furnace. -- 20.00 18.50 18.50 15.50 Sheets, galv., No. 28, Pbgh. 5.00 4.45 4.2 3.9 
No. 2X foundry, Philadelphia... 22.75 20.75 19.75 7.50 Wire nails, Pittsburgh...... . 2.85 2.625 59 1.87 
Ferro mang., Balti............+: 164.00 162.00 175.00 100.0 Connellsville fur. coke, contr 3.75 3.37 2.4 35 
Bessemer billets, Pbgh..... 50.00 45.75 43.61 27.75 Connellsville fdy. coke, contr 5.00 4.87 3.15 6 
Bess. sheet bars, Pbgh......... 50.00 45.75 43.60 28.25 Heavy melting steel, Pbgh. 19.25 17.87 16. 15.31 
Op.-h’th sh. bars, Pbgh... .. 50.00 45.75 43.60 28. 5é Heavy melting steel, east’n Pa 16.50 15.50 15.00 14.5 
Open-hearth billets, Pbgh....... 50.00 5.75 43.6 28.0 Heavy melting steel, Chgo 18.00 16.5 14.% 13.1 
Steel bars, Chgo.............+. 3.10 2.79 2.77 1,79 No. 1 wrought eastern Pa 22.00 22 4 17 
Steel bars, Pittsburgh, contr. . 2.7 2.60 2.50 1.625 No. 1 wrought, Chgo. 0.50 7.5 15 12.7 
Iron bars, Philadelphia....... : 2.659 2.659 2.559 1.759 Rerolling rails, Chgo. 24.50 18.75 15.70 14.3 
Iron bars, Cleveland, local del’y. 2.55 2.55 2.40 1. 5¢ Car wheels, Chgo.... 15.00 12.2 11 12.75 
(For Appitionat Prices See Pace 974.) 





Pig tron Prices Are Still Ascending 


But Buying is Active and the Upward Movement is Not Ended— 
° Extremely High Quotations Made at Buffalo, 


Where Iron is Becoming Scarce 





New York, Nov. 7.—Jumping prices first half; 3,000 tons for another New higher level Quotations are made 
on pig iron have continued through- jersey machinery builder and nu- for prompt acceptance. These condi- 
out the past week, and more and more merous others. Buying of a Newark tions are responsible for rapid price 
the tonnage which the makers have stovemaker for last half calls for changes and for rather feverish bid- 
been willing to sell has been reduced. 4,500 tons ding for iron by consumers 
The result is that some buyers who The Eastern Malleable Iron Co. Basic in eastern Pennsylvania is up 
previously had delayed in covering has asked for 2,000 tons of early-mal- $3.50 to $4 from the last previous sale, 
are finding themselves in straits and leable and this is believed to be the or to $25 to $25.50, delivered A 
are obliged to take whatever the fur- forerunner of a large purchase. A Phoenixville, Pa., steel maker bought 
naces will grant them both as to Newark steelmaker is negotiating for 22,000 tons at $25, delivered. and 
quantity and as to prices. Virginia 5,000 to 10,000 tons of basic. Export slightly under $25.50, delivered, for 
iron is up $2 further, sales having business continues to be checked by shipment beginning at once and ex- 
been made here at $22, furnace, or the higher prices. A Boston inquiry tending to July 1. This buyer now 
$25, delivered this district, for the asks 5,000 to 10,000 tons of foundry wants further tonnage It develops 
first half. A limited amount of Vir- for Sweden. That country has in- that the sale of several thousand tons 
ginia iron now is being offered at $22. creased its recent purchases of Ala- of high manganese basic at $25, east- 
One leading eastern Pennsylvania bama iron Another New York in- ern Pennsylvania furnace, reported a 
maker has advanced $1 to $24, fur- quiry is for 7,000 tons Further lots week ago, was to a New England con- 
nace, on $24.74, tidewater, for No. 2X of export bessemer have been sold at sumer. A Schuylkill valley plate mak- 
for first half only and another has $29, furnace, and some of this iron, er wants 1,000 tons for delivery to an 
quoted this price in instances. Buffalo at this figure is said to have gone to old New Jersey plant which he is 
iron has been sold at $25, furnace. the valleys about to reopen 
Sales of Alabama No. 1X were made Standard low phosphorus has been 


here in the week at $18.50, Birming- 
ham, and private reports have reached 
New York of a sale of 6,000 tons of 
early Alabama iron in the Cincinnati 
district, at $20, Birmingham, for No. 


2. Buyers are bidding $17.50 for 
southern iron with no takers. Mal- 
leable has been quoted in the east 
at $28, delivered. New foundry in- 
quiries include 2,000 tons for a 
Poughkeepsie buyer, first quarter; 


2,000 tons for an Elizabethport shop, 


Record Prices in East 


Philadelphia, Nov. 6 
the end not 
be in sight, record prices for pig iron 
in practically 
movement 


market 
to 


In a 


where does yet appear 
are commanded 
all the rising 
is being accelerated by the shrinking 
offered 


being 
grades and 
metal now being 
for sale. Makers are doing their ut- 
most to keep ahead of the market and 
at one 


amount of 


after any considerable sales 


figure, immediately are moving to a 


(For complete prices see page 974.) 


sold as high as $44, eastern Pennsyl- 


vania furnace, and there have been 
other transactions at $42, eastern fur- 
nace, or $44.62, Philadelphia basis 
The week's sales were 8,000 to 10,000 
tons. The Bethlehem Steel Co. is in- 


quiring for 1,800 tons, steel foundries 
for about 5,000 tons and Canadian con- 
One Leb- 
anon maker has advanced to $38, fur- 


sumers for a good tonnage. 


nace. 
Eastern Pennsylvania No 


2X 


roun- 
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dry has been sold for first half at 
$24, furnace, or $24.79, Philadelphia, 
and some makers now have adopted 


that figure as their present schedule. 


Others have been doing $23, furnace, 
at which a fair amount of. business 
has been taken. One sale of Buffalo 
No. 2X was done at $25, furnace, or 
$27.58, delivered eastern Pennsylvania. 


difficult to 
offerings within 


Virginia iron is quote. 


There have been some 


a few days at $22, furnace, for No. 2X, 
for first half, but these seem to have 


been absorbed. No. 2 plain has gone 


furnace. One maker is asking 
last half 


has been 


at $22, 
$24 for High 


manganese 
sold at $23 


Virginia 23.75, fur- 


nace, and 4 per cent silicon at $25, 
furnace. Some Alabama iron is being 
offered here at $20 and higher, Bir- 
mingham Foundry iron inquiry up 


1918, is liberal One lot 


to Jan. 1, 


of 2,000 tons of No. 2X and 1,000 
tons of No. 2 plain are pending. Coke 
shortages continue to force some fur- 
nace banking Two of the Thomas 
furnaces have been in this temporar- 
ily idle class 
Iron Nears $30 Mark 
Buffalo, Nov. 7.—Prices continue to 


mount with a large inquiry pending, 
the f coke 


situation, cars 


further tightening of the 


shortage of labor and 
and the possibility that more furnaces 


bank 


reports 


will be forced to One leading 


producing interest that it is 


out of the market until Jan. 1, 1918, 


and remaining stacks are 


: . c @Q,7 . 1 <9 
respective minimums OF }</ and <6 
grades, subject to 


on practically any 


immediate acceptance and to deliv- 
eries through next year, when fur 
naces may have the iron available 

One interest sold a large tonnage 
of basic a $27.50 at the furnace for 
delivery over second quarter ot! 1917 
und is now asking $28. This interest 
has a minimum on foundry grades 
and malleable of $27. Another inter- 


est is holding off on last half of 1917 


deliveries, announcing its price will 
be $30. Yard stocks that are avail- 
able for spot delivery are held at $30 
and it is expected that such iron 
Will move shortly at that gure 
Melters ked tor rst half of 
next year are making heroic endeavors 
to get furnaces to make deliveries 
such tonnages, if possible, during 
the present yeal earing the devel- 


yment of at re serious car shortage 


furnaces is going to meet the de- 


mands of the steelmakers that iron 
prices are rapidly squaring with the 
advanced cost of steel Up to the 
sweeping advances noted in the past 


two weeks $19.50 iron was going 


into steelmaking furnaces at one end 
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and coming out at the other as a $53 


product. The advances are wiping 
out this wide margin of costs 


Chicago Makers Ask $25 
Nov. 7 


leable and foundry pig iron 


Chicago, 


has been 


advanced to $25, furnace, after hold 


ing at $24 for several days. Inquiry 
has been renewed and sales have been 
made freely at $24 and $24.50, and 
inasmuch as buyers close quickly, if 
at all, the new price probably will 
be established firmly in a short tim 
The inquiry now being entertained is 
in fair-sized lots and the aggregat 
is large 

High phosphorus northern iron has 
been selling recently on a basis of 


$20, Birmingham, bringing this grade 


to practically the same level as other 
northern irons 

Southern iron sales this week hav 
been on the basis of $20, Birming 
ham, with some at $18.50, Birming 
ham. Sales are made only after being 


submitted to makers and 


hold good only 1 
ceptance 


4 maker of 


iron has advanced his price to a 


Lake Superior charcoal 


rangé 


of $24 to $25, furnace, which is equiv 
alent to $25.75 and $26.75, delivered 


Chicago. 
While 


for first 


: 


most melters are well covered 
half 


there is 


needs, present inquiry 


indicates still an unfilled de 


mand and that those still lacking a 
full supply are anxious to cover be 


fore the supply is exhauste 


Prices Higher, Buying Continues 


Cleveland Nov 7 Advancing prices 
have not checked the uving tf pig 
n and t first w k of Nove 
r one f has sold 16,000 tons 
mostly I ndry graad¢ at ~$24 and 

ve tor No. 2 four \ \ round 
t igé ot asic has eet sold it 
$235.50 valley i several lots i 
essemer have < sol Cleveland 
firms at $26 and $27 ey Mar 
furnaces have sold all, or nearl all 
their est ate tput to July 
] ind are taking usiness i ery 
consery e wa i the ist ha i 
ne t ear ( c Cleveland cor : 
hich has beet put t the arket is 
now taku s 1 imited t 
nages, pt! ally fou grades ! 
‘ h tl ar $24 
$25 turnac¢ 
Sharp Advances Continue 

| tsdureg! Nov 7 he presia¢ 
tial elect has tale t affect the 
general I 4 steel arket mh any 
way Pig 1ying has continued 
active and further sharp advances in 


’ 
prices have been registered. Bessemer 
has een sold at $28, basic 
’ “ 
and malleable 


(For complete prices see page 974.) 


929 


grades are being held at 
The Carbon Steel Co., 
purchased 


26, valley. 
Pittsburgh, has 
3,000 tons of besse- 
mer pig iron for first quarter delivery 
$26 to $27, 
Another Pittsburgh con- 
$28, for 2,000 


tons of bessemer iron for delivery the 


about 


at prices ranging from 


furnace 


sumer has paid valley, 


first three months of next year. A 
southern Ohio interest has sold 2,000 
tons of bessemer iron at $28, deliv- 


Pittsburgh The 


closed for 


General Elec- 
has 1,000 tons 
of No, 3 foundry iron at $21, south- 
Ohio 
Erie, Pa 
$26 


ered. 
tric Co 
ern furnace, for shipment to 
Most asking 
, valley, for foundry and malleable 
irons and small tonnages been 
sold at that figure. We note a sale 
of 2,000 tons of foundry iron at $25.50, 
furnace. 


dealers are 


have 


Basic iron now is being 
held at $23, valley, and a fairly heavy 
involving about 10,000 tons, 
sold at that figure The 


American Steel Foundries has not yet 


tonnage, 


has been 


covered its basic pig iron require- 
ments for the first half of next year; 
the company likely will buy from 


15,000 to 20,000 tons. Another 
is negotiating for 
its basic iron requirements the second 


half of 1917, 


inter- 
district 


est in this 


More Active at St. Louis 
St. Louis, Nov. 6—The pig iron 
lustry is improving in this market, 
with the following inquiries out: Car 
wheel iron, 4,000 tons; charcoal iron, 
2000 tons coke iron 2,000 tons 
orthern malleable, 2,000 tons Sales 


st week amounted to upwards of 


5,000 tons, consisting of various 


loc al 


Southern 


grades Prices are str nme, and 


es agents are optimisti 


‘o. 2 is held at $19.50 to $21 for 
prompt delivery and $19 to $20 for 
rest of the yea Northern iron is 
rr at $25, Chicago, and $24 to $25, 


Rapid Changes in South 


Birmingham, Ala., Novy 6.—The 
past week has been another spec 
tacular ne, prices changing over 

ight at times Betore Monday night, 

ices were " y established at $17 

t is 4 advance of S0c per 

The week closed with the mar 

ke t $18 per ton, No. 2 foun 
isis, f. o cars at the furnace 

: stances specia lots ol 
were 5 I is n gh as $20 per 

at the lurnac¢ (ne producer 

S 4,000 ¢ s for export at $20 per 
t at «(the rurnace Practically all 
furnace « panies in the district 

are out of the market, and only scat- 


tering lots are heard 


ard of as having been 


sold. The Birmingham district is just 


ww beginning to come to the realiza 


that the great increase in steel 
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One ¢ Cag ter cL: 


laking capacity with yr- lease on 320 acres of high-grade red or: Uw — =e ; 
en SL er TER cep : bite tm tte ue rerro Uontracting 
responding increase in blast furnace lands located within 18 miles of the = 


capacity, is throwing its heavy weight furnace plant. The company is headed §hows Some Activity—Prices Show 


in the foundry iron balance and that by H. S. Matthews, former president of Spread of $5 
the Alabama Consolidated Coal & Iron é f Z 


foundry iron must swing upward re- 
gardicss of whether the general foun- ‘ 


dry conditions will or will not justify rehabilitating the furnace plant and the eS Ne att a mea - 
the advance in price It looks as building of two miles of railroad to the = ie egies ; 
though this condition would never be red ore mines is now under wa The tie. ’ aye 
realized, and for that reason many capacity of the plant will be 100 to 1250 | . ce | 
, or 4 oO 

doubted that the great scarcity of tons per day of special analysis 1 i ) 

. " . : ‘ ‘ " _ ‘ siec W K 
basic iron would have a telling effect high manganese low phosphorus content ox : pa ony : = 1% 
on foundry iron However, thes: The company will begin operations o1 one . % , , yoo : 
prosperous conditions now obtain in basic iron, having in hand orders for , I : 
the district, and as a result the dif- six months’ operation. Surplus ore w! Tee ; ewe 
ferent iron companies are voluntarily be sold on the market ' 4) ‘ : 2 
advancing the price of labor - ae ae 


y: tl . ra 4H . ‘ su el De liv ri ! thes lots 
Wild at Cincinnati j arifi Rate: pe ae aca ese | 
Cincinnati Nov 7 The tentative ' ee =e 


Proposed by Railroads Suspended by ‘ - 


price of southern N 2 foundry iron 


is now $20, Birmingham basis, for Interstate Commerce Commission = 


the first half of next year Even at 3 ; 
ro Washingtor Nov. , By wire.) and attract s 4 
is figure, all quotations are subject ; ; 
. Was ( ni Ss S 
to confirmatiotr by furnaces before Che interstat¢ co merce c issio! y 
‘ ae his aj 
ders can be placed The market late this afternoon made public an ee 7 
I S c i¢ 1Ot ~ | s S ‘ 
is running vild Last Iriday, $1, order suspending from Nov. 10 and ait a = d 
Birmingham basis the st half of ' } Sores 
. ; - later dates until March 10 the pera t $165. delivered Knol lncer 
next year could be done On Satur- Se ey , , 1 ' 
‘ ‘ ; : iii. os tions of the tariff filed by the rai ui are quoti >104 
day, this price was advanced to $18.50, , : 
‘ ‘ . t* na { ik 
, ’ ye eo re roads anceling xisting commodity 
and today $20 is the minimum quota- . — ess “4 Snieceleises 1c 
" Ts le, + ‘ . ’ ; ’ ; ‘ na ‘ ] eticl _ 7. c 
tion It is almost certai that the rates o1 m and steel articles, 1 : y ; d 
creased ac \ ind nev Sale é 
re " ; " ; ; +} . 1 ™ ; 1 1 ; 
price a the end o tne veek will be carloads. etween (Chicago and relat cece cf SOND . 
‘ several dollars higher No quotations i « ‘ nd warion ' nts i ' t { 
ed points and various points in wes i | ( st : 
, Ris “4 _ f 1017 
are oO rT seco lai I i/ ‘ | . | ] : 
‘ » er trunk y e increases wae SX >t >4 é 
Che | ( t soutl c tJ) ) No 2 r | 
foundry iron is $23. Iront iste proposed tariffs range { 1 
+} ast half fF 1017 It is not know 40 t 0 per cent at attect a ut & . 
that a n is available for the steel products suspension fol Bids Not Accepted 
, } ts La . 
" very i ga ; rest made last we ’ ; . 
, : an 
na idvan< Oo 3 iC ! S 
. Sit S al ( S S { i 
pe r cel . lice 5 | ror t lf de! V ‘ 
ery Southern silvery i: can be had e ss Ak 
een $4 and $5 at ares , _ ' - 
ry ! ’ 1! T '’ | 
We ind f ull grades iron 1s hearings as t propose ites ) . 
ow 1n exces of sup 1, Not all fur 
naces are sol up tor the rst ult a) . A : 
‘ (hain y av \ , . . . 
f next ea but a large number BRGSSES LVECS | Bethlehem Buys 
re refusing to sell at present quota Pittsburgh, Nov 7 Che market Phil Ip] N 
: 
tions, as they expect the market t for steel chair reflects 1 ate Pa., steel S “ 
go much higher in the near future strengt Some mills are refusing t , Ent 2 
The Hamilton Foundry & Machine to shade 5.50c and it is not unlikely 
( has purchased between 3,000 and that 6c soon will be quoted How 3,000 1 OO S 
‘ ‘ + § ‘ , - . * ; 
4,000 tons of northern and southern’ ever, the 5c price is sti uot metal now a =4 
foundr g les, and is still in the ) 
irket r 3,000 tons to extend into P] VG 1] o . 2 j 
af | . ate ) a Ys? ai ac s 
Lic hk | n¢ ] if , ext year The y Ss . 
; = ab Philadelp! . - ; a Ferro-Silicon Higher 
Louisville & Nashville railroad has ladeiphia, NOV. 4 Contracts : 
. “ 1 1 - 
an inquiry out for from 1,200 to 2,000 vO plate us at its spa S S 
tons of foundry iron for delivery over int I ee Wa : Be , 
; , i . : lel Cenal ' oO ‘ - 
the remainder of this year, and the ‘© ce: \ 
irst half of next year ¢ a bivine ; 
1 40-inch universal l 5 Sis 
. + I> are a part of the elaborate prograi r shit ! s 
j reer a hue o) ‘2 a TT. F - 
Acquires Furnace Fliant 6 “Qiiahitie  detentith which f 1917. ? 
a Ol HiTiiSii “4 Xt sia 5 \\ cn ‘ 
Birmingham, Ala. Nov. 6 The Bethlehem company is developi: t situatior r ters nga! S 
uf ; . . . ” . 1 “94 , - 7 ' . 7 
Matthews Iron & Mining Co formally “parrows Point Chey SS é rie S nas .: 
acquired from the Michigan Trust Co., first plate mills to be included in the >ov, Turna s 
of Grand Rapids Mich.. tl e furnace ce mpany’s Gnichir g | lants and hav quarter Rather tonnages 
plant of the old Silver Creek Furnace heen re quired vy its extens . shite te ’ ‘ , 
- . . 1S _ 
company at Rome, Ga. also a 10-year yard activities 7 i 
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Sheet Prices Irregular 


Some Very High Quotations Announced—lInquiry for 10,000 
Tons for Japan Does Not Result in Order 


O., Nov. 7.—Prices in 
the sheet market are growing more 
irregular. The 3.65c price on black 
sheets announced a few days ago by the 
country’s leading interest is below the 
prices being quoted by independents. 
Some mills are asking as high as 4.25c 
for black sheets and a fair tonnage has 
been sold at 4c. Blue annealed sheets, 
which have shown comparatively little 
activity for several weeks, are given in 
demand and 3.75c is being asked by 
some independents. Galvanized sheets 
are active and are being quoted as 
high as 6c. 

The foreign demand continues to en- 
gage the attention of sales managers, 
although the volume of such sales has 
declined owing to the reluctance of the 
mills to add to their heavy advance 
bookings. Exporting firms are bending 
every effort to get mills to accept ton- 
nage and prices are of secondary im- 
portance. One order for 10,000 tons of 
black sheets, No. 30 gage, 36x 72 inches, 
for delivery in Japan, has been put be- 
fore most of the mills in the country 
without success. . 

Some unusual expedients are being 
tried by some firms to get mills to ac- 
cept export tonnage. One favored 
method is to try to persuade a regular 
mill customer to specify certain tonnages 
in sizes desired by the exporter, the 
domestic consumer thus serving as a 
middleman. Producing mills are reluc- 
tant to accept such business. 

Consumers apparently are paying less 
attention to prices than they were be- 
fore the present advancing market set 
in. Some buyers of galvanized sheets 
from the 
now 


y 
Youngstown, 


for instance, who held aloof 
market for more than a year, 
buying freely. Independent makers are 
generally asking 5.50c for the coated 
sheets, while one mill is holding at 6c. 

Blue annealed sheets both for domes- 
tic and foreign consumption have sold 
freely at 3.75c lately. One big eastern 
mill bought 500 tons of blue annealed 
sheets at 3.75c this week. 

An interesting sidelight on the great 
strength of the sheet market at this time 
was the statement made by one sales 
manager today that some tonnages sold 
to exporters 60 days ago would bring 


are 


twice as much today. 

The reluctance of sheet mills to con- 
tract to capacity for the first quarter is 
partially the result of the present con- 
gestion of their rolling schedules. De- 
liveries of sheet bars have not been as 
good recently, due to the pressure on the 


steel mills and to the car situation. 


This is proving one factor in forcing 
a large tonnage, booked for delivery in 


into 


this quarter, to be carried over 
the first quarter of next year. One mill 
manager stated today that he would 


carry over one-half of his present book- 
ings for the current quarter into the 
first quarter. 

The shortage of cars is 
serious deterrent on mill operations, as 
outgoing shipments are irregular. The 
coal situation has not hampered mills in 
this district, some having contracted 
ahead months ago while deliveries on 
contracts are being well maintained. 


Sold Far Ahead 


proving a 


Canton, O., Nov. 6.—The sheet pro- 
ducers in this district are so well 
sold ahead that most of them 
carry considerable of their last quar- 
ter tonnage into 1917. One company 
has sold practically all of its black 
sheet tonnage for the first half of 
the new year. The foreign market is 
drawing little tonnage from local 
mills, and much of the de- 
mand has to be turned down. 

Black sheets are selling at 
3.75¢ to 4c, Blue annealed is in heavy 
demand at 3.50c to 3.75c, and the 
mills are well booked up for the first 
quarter of 1917. Galvanized sheets 
are bringing from 5c to 5.50c, which 
is considered by producers a reason- 
able price in view of conditions in the 
markets. Because 


will 


domestic 


from 


spelter 
and 


steel and 
of the high uncertain 
spelter, one of the principal 
facturers of galvanized sheets in this 
not open any part of 


before Nov. 15. 


prices of 
manu- 


will 
books 


territory 


1917 


his 
Sheet Prices Advanced 


Pittsburgh, Nov. 7.—As 
prices of steel sheet prod- 
their march 
Jessemer black 
ton 
Tin 


generally 
expected, 
ucts have 
toward higher levels. 
advanced $5 a 


continued 
sheets have been 
to 3.65c by the American Sheet & 
Plate Co., and the lighter 
blue annealed products have been put 


gages of 


up similarly. Galvanized sheets are 
being held at as high as 5.50c, and 
some tonnage has been sold at that 
figure. Some of the larger manufac- 


turers virtually have withdrawn from 
the market for shipment before the 
early part of 1917. 

Inquiries, both for export and do- 


mestic shipment, are more numerous 
and involve heavier tonnages than 
previously. As a rule, makers are not 
entertaining inquiries for shipment 


(For complete prices see page 974.) 
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abroad, because of the tremendous de- 
mand existing in this country. 
Railroad Business 
Philadelphia, Nov. 6.—Large recent 
awards of steel passenger equipment 


by the railroads are bringing out 
some sizeable orders for both light 
and heavy blue annealed sheets for 


construction purposes. One order for 


coaches 


about 500 tons covering 60 
was placed with an eastern. mill. 
About 3,000 tons will be required for 


a large New York Central order just 
The sheet market in the 
active all classes 


distributed. 
east continues with 
of buyers participating and contract- 
ing covering both the first and second 
quarters is being The 3.25c, 
Pittsburgh, price on No. 10 gage blue 
annealed is disappearing and the mar- 
ket is hardening at 3.50c. A liberal 
export inquiry continues to appear. 


done. 


Strong at Chicago 
Chicago, Nov. 7. 
tinues to be manifested in the market 
for steel sheets. Black sheets are 
advancing more rapidly than blue an- 
nealed, and are assuming more nearly 
the usual which had been 
disturbed for several months. No. 28 
gage black sheets now are quoted at 
3.94c, Chicago mill, while No. 10 blue 
annealed may be obtained at 3.44c to 
3.69c, Chicago mill. 
No. 28 gage galvanized sheets may 
be obtained still at 5.19c, Chicago mill, 
but an advance from this figure would 


—Strength con- 


relation, 


not be surprising. 


Unwilling to Quote 


Cleveland, Nov. 7. 
sheets is very active and on blue an 
nealed it is difficult to quota 
tions on account of the filled-up con- 
this 


$15 to 


The demand for 


obtain 


dition of mills. Quotations on 


product have advanced from 


$20 per ton in the past six weeks 


One inquiry on several carloads was 


submitted to a number of mills which 


did not care to quote. 
The American Forging & Socket 
Co., Pontiac, Mich.. announces that it 


the services of W J. 


ge neral 


has obtained 
McKechnie as 
McKechnie 
of industrial accounts of 
Audit Co. of Detroit 
become a stockholder and director of 
the American Forging & Socket Co 
He was formerly associated with the 
Winkley Co., of Detroit, and was for 
chief accountant of the 
Motor Co., Marion, Ind. 
Forging & Socket Co. 


manager. Mr. 


resigned as 
the 


and 


auditor 


Rich- 


has 


ards has 


} 


four years 
Rutenber 
The American 
has been doing an extensive business 
in forgings and bow sockets with 
automobile manufacturers for the past 


10 months. 
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for France 


Additional Purchase of Ten Thousand Tons from a Pennsylvania 
Maker—Railway Buying is More Active 


New York, 


the year 


Nov. 7.—As the 


aches, bringing 


end of 


appré 


with it 


the termination of contracts for 


plain material, on which prices are from 


$10 to $20, and even more, under th 


current market, a mor! erratic conditiot 


in fabricated material competition has 


developed and prices show a_ wider 
spread of from $10 to $15, per tor 
Holders of these contracts for plair 


apparently, 


efforts to take advantage of the un- 


material, are making extra 


shipped portions by striking out for 


fabricated tonnage The volume of 


new work remains only fair 


following closely the in- 
50,000 tons of plain 
half 
French gove 


the mills are 


for 45,000 to 


quiry 


structural shapes for first recently 


put out by the rnment, as 


noted a week ag 5 others are not in- 


| +} - lio | 
terested at all as they are so obligated 


on their output that they cannot spare 
the steel The going plain material 
price remains 2.85c Pittsburgh or 


3.019c¢, New York 
France Buys Beams 


Philadelphia 


purchase of 10.000 tons of beams for 
first quarter has been made by the 
French government 1 Pennsylvania 
naker under an opt which now has 
been exercised This tonnage 1s not 
included in the 45,000 tons of beams 
and angles for nrst half tor the 


French government inquired 


for by J. P. Morgan & Co. One east 
ern Pennsylvania shape mill started 
quoting this wee ( 1 flat 3.00« 
mill, or 2.93c, Pittsburgh, basis and 
has taken some business at this price 
including one order for 2,000 tons to 
be shipped at the maker’s convent 
ence Other eastern makers are quot 
ing 2.85c, Pittsburgh, and upward \ 
number of buvers are in the market 
for additional tonna but the mulls 
re forced by their heavy obligations 
tr take new orders ery conserva- 
tavely Phe Souths railway} has 
( sed with east ucers aga st 
recent 1 Tor > SON to (iw) 
tons of ca s] apes 
More Active 
Pittsburg} N 7—New demand 
rr struct al t | s heavier that 
t has bee rt y weeks Lor 
prices will go much higher before 
declining, are beginning to buy ton 
nages, inquiries for which first went 
out many months ago Fabricating 


shops in this district are operating 


at maximum capacity and many of 


them have been forced to call upon 
warehouses for material, on account 
of deferred mill deliveries Structural 


al d 


convenience 


shapes are being held at 2.80c 


above for delivery at 
mill, 


oT the 


Shapes in Demand 
Chicago, N ov 7 Demand for stee 


developing into a feature of 


market 


so much for structural purposes as for 


shapes is 


the finished ste« 


car building into which small shapes 
enter largely. Recent contracts placed 
in the west for structural material in 
clude 3,000 tons for a terminal freight 
house in Chicago for the Chicago, 
Burlington & Quincy railroad, a part 
of the new union station development, 
which will be fabricated by the Amer 
ican Bridge ( Other western busi 
ness was for small tonnages 
The present quotation on structural 
shapes is 2.99c, Chicago mill, for indef 
nite delivery 
Railroad Bridges 
( le veland., No 7 he demand 
for structural material for new build 
ings 1s not very active, but railroads 
are showing more disposition to con 
tract, and a Cleveland bridge builder 
has been gwivet protection o! tr 
000 to 4,000 tons of steel for bridges 
the Great Northern railroad De 
ery is to be made the second quar 
ter of next year 
CONTRACTS AWARDED 
H United States G 
P & ( Wa gt l tee! 
placed w e] ent sho 
Pe B re { 4 f e { 
oO y Stov ( 
Rivers Bridge ¢ for the 
Na Tool ( . Hunkin- ke 
v he g : t 
\ Br ae ( 
‘ ‘ | st r i \ 
kk ( Ak 2) The Os I 
R g t has t g ul < act 
{ g B ‘ & 0 y Rails 
ght ( y ‘ 
\ | ( 
] . ( 
H W 1 t 
k K uk { Roc! 
H ( ( 
I ‘ ( P 
N Niag Rive B 4 
: Rt ’ Ne , 1 
St 
CONTRACTS PENDING 
- B t subw I le 
e g tor hide he taker 
Rolling m nd bras foundry for the 


(For complete prices see page 974.) 


Cleveland Brass & ( 
to 700 tons, bids being 


pper Ce Cleveland, 600 


taken 


General Electric Co 


bids 


Lamp works for the 
Providence, R I.. 1,000 tons, being 


taken 
Ze We § A. 1 ling, Hartford, Conn., 400 


Additions t the plant of I. P. Thomas & 


Sons Co., Paulsbor N 1., 600 tons, bids 
‘ g taken 
Bridge “ k ' = the way 7OK 
200 tor hid take 


r “"e P . 

lin Plate Price 

Been Withdrawn by American 
Sheet & Tin Plate Co. 


Has 


The 


o., which, on 


American 
(det 


Pittsburgh, Nov. 7. 
Sheet & Plate ( 


19, opened its 


rin 
consumers 
of tin plate at $5 


the half ot 1917, on 


tor ship 
Nov 
sold. ith 


ment nrst 


withdrew its having 


price, 


19 business days, all the tonnage it 
could offer for shipment before July 
l, next. Other tin plate makers vir 
tually have withdrawn from the mar 
ket. Pressure for material never be 
fore in the history of the trade was 
heavier than it is at present Con 
sumers, unable to cover, requirements 
through usual sources, have sent in 
quiries broadcast in an effort to ob 
tain desired tonnages, Most inde 


pendent have adhered 


strictly to the $6 


manutacturers 


quotation put out 


about a week before the American 
company opened its books, and cot 
siderable tonnage has been sold at 
that figure and above For export, as 
high as $6.50 has been paid \ far 
eastern consumer has entered the 
iarket for 400,000 | is< yoxes, although 
t s said that tl cert will buy 
several mill ‘ terial is 
iila le 


Large Orders Refused 


Clevelar Ne 7 Leadi nae 
pendent tin plate manufacturers have 
leclined ft take large orders which 
have been offered during the past few 
days and are unwilling to quote at 
the present t ‘ ; ' ret d 
+} it th —t a] r concert? if | ng 
sidera le ~ 


Will Probably be Advanced 
date—Also Rivets 


at Early 


Pittsburg] Nov 7 Ar early | 
vance in the pric nut Its ar 
ts is ¢€ ‘ | ~ ’ ‘ 
aré ovDta ng <¢ erably a ve ge 
erally prevailing es, which wer 
put t whe : stock was tlere 
at $2 a 1 les i the preva f 
| ct Deterre ‘ ‘ ‘ 
are causing nut t and rivet akers 


no little inconvenience 
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Plate Prices Marked Up 


Eastern Pegnsylvania Mills Advance Sharply. Marine Boiler Steel Be- 


ing Quoted at $208 Ton 


Philadelphia Nov. 6 RR« ! talk 
o! higher prices ror plat at 
castern makers has een tral 
into definite action by some mill 
the de ind c tinu tre r , ao 
is overflowing rolling capacities. O 
prominent producer has marked up 
his schedule $15 a ton to 4.7 S¢ 
Pittsburgh, or 4.909c, Philadelphia 
For ship plate ; 500c ¢t ) P 
burgh, now is named and for marine 
boiler steel 10.40c, Pittsburel Che 
price movement with other maker 
pward, but not in so pronounced a 
way Ihe 3.501 tsf ] 
on tart} or u il s be 
ccepted mo pari y a 75 S 
more representative while 4.00 orders 
are not une mor S é heavy 
tonnages of universal plates. take: 
his week by eastern maker chiefl 
from car builders, have filled capacits 
for a number of months and there ; 
now less price variation between this 


quality and sheared The past week 


has witnessed another large influx of 
new inquiries Che makers have so 
much tonnage in sight that they are 
’ e ‘ , 
more strictivy enforcing mediate a¢ 


quotati 

Ship steel booking and inquiries ar 
The 
bought new lots of steel for both the 


heavy Sun Shipbuilding Co. has 


first and the second halves of 1918 
The first half order was for 8,000 
tons at 3.23 Pittsburgh, taken by 
the largest maker ry tonnag nd 
the price tor the second half order 
covering practically t yeat hea 
| the most ext t et 
heard ot have ) ee ‘ () 
lat aker with mills th in ea 
ern and western | sylvy i ed 
25.000 tons t ne { pla 5 
Hess itl the vec \ I Seat 
shipyard boug 15,000 to 20,000 tor 
of ship plates | six boats f1 the 
Lackawanna Steel Co I st iit 
of 1918 at a ep ted ce 4 ( 
Pittsburgh l t 1,000 ¢t s of 
oiler stee] 11 " < t¢ 1] 
Car build I é 

ests tor | ce fT Che \ 
ca La & I | - 5.0 
tons a 1 ti »< the Ra \ 1, } 
tons of universal pla ( 

eri makers irg 1 rs piates 
in miscellaneous line are offering to 
contract at ruling prices as far ahead 
as the mills will permit 


Sold at 


Wide Range 


Buying by Ship Builders Heavy 


‘ y i ] westel 
l I e Carne ot el Ci 
k Cc Tr ae very ts 
’ 7 | 
}* ‘ 4 
, 
f T eT ~ 
{ +} , 
4, ‘ , ure 
, 
, 
| ‘ ‘ | es 
ily 25,000 « 5 
sf ) \ ~) 
his Uh re 
| SOO « e tne ‘ ‘ 
wrk ( Ee 25M) of ' 
‘ 
< Nas I d 
| ‘ | MO) « 
& O l Philadel 
Ww s g 
? 7 
; will furnish a large part of tl 
| y] Ship buildi é 
' ) Mm 
’ 
" x fo d . \ 
- , 
{ Vis na ea;ri p 
418 Pre t . . 
, , , , 
\ St¢ | ( 
| Sx ! ‘ 1 less s 
, 
et S oct . . 
t e shi ( 
s he is hig ; 
. 
Seek Plates for Cars 
‘ ~~ | 
Chicago, Nov. , . sales 
hf +} ‘ | 
cig cars i! west au “ Liie¢ 
ist Ww NK iggrega f vel 10,000 
| | ’ 
irs tne Sit I Vi ‘4 : i> a4 
nh west I ls tor tl hart 
, ‘ 
rought : vy de : f 
, , , 
ates rhis $s im a t the 
i f é ind 
‘ 
Li ul ‘ i 
‘ aie > = 
| po 
Phe pres¢ t atl } ( 
‘ 
i 5 \ y i\ c 
Higher Quotations 
, " - 
( ‘ J ; ste 
, try y 
‘ } 
‘ { 
eri S ‘ 
{ | ~ 
+/> tiv Del 
~ | cs 
‘ Ss s 


Pittsburgh, Nov. 7.—Steel 





being 


quoted 


al 


Large Order Received.—T! | 
vuili | s Mf: Co. Mt | 
has ré ved in order ro the 
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Ore Shipments 


the Season Make a Total 
of 58,000,000 Tons 


For of 
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Ore shipments during October were 
9,116,196 gross tons, a gain of 1,969,323 
tons over movement of October, 1915, 


when 7,146,873 tons were shipped. 


movement 


is heavier 


than 


This 


was expected, 


and in spite of the delays brought 
about by the shortage of cars, the 
October figures show a decrease of 
only 478,196 tons from the September 


shipments 
aggregated 
with 41,816,439 tons shipped to Nov 


The 


movement 
57,932,846 


to 


tons, c 


Nov l 
ompared 


l, 


1915. The 1916 figures as of Nov. 1 
show an increase of 8,862,268 tons over 
the total movement for the season of 
1913, the record year in the ore trade, 
when 49,979478 tons were brought 
down. It is certain, therefore, that the 
total season’s shipments for. 1916 will 


be 


near 63,000,000 tons. 


To accomplish 


this the fleet will have to move approx- 


imately 5,067,000 tons from Nov. 1 to 
the close of the season Owing to the 
light grain movement, it is predicted 
that the bulk of the steel vessels will 
carry ore during the first half of 
November 

Following are the shipments by ports 


r¢ 


r 


October and 


up 


to Nov 


1, 1916, 


with comparative date for 1915: 


October, 


Octobe rT, 


1915. 1916 
Escanaba 928,399 * 876,488 
Marquette 522,671 519,806 
Ashland 866,170 1,218,134 


Superior 
Duluth 


1,351,893 
2,301,352 


1,732,865 
3,298,314 


Iwo Harbors 1,176,388 1,470,589 
7,146,873 9,116,196 
1916 increase 1,969,323 
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To Nov. 1, To Nov. 1, 
1915 1916. 
Escanaba 4,940,081 6,507,482 
Marquette 2,836,203 3,546,651 
Ashland 4,695,752 7,269,846 
Superior 7,348,916 11,493,831 
Duluth 14,108,571 19,472,473 
Iwo Harbors 7,886,916 9,642,563 
41,816,439 332.846 
1916 increase : 16,116,407 
Ore receipts at Lake Erie ports 1 
October were 
October Oct r 
Port 1916 191 
* Buffalo 984.708 R¢ x 
Erie ... 85,111 137,481 
Conneaut ,150,023 1,1 744 
Ashtabula 1,488,1 1,187,847 
Fairport 298.9 70.227 
Cleveland 1,394,605 1,246.89 
Lorain 702,1 129.11 
Huron 93 6 108.632 
[Toledo 320.094 $1,397 
Detroit 48, : 96.436 
Total 6,864,64 41,176 
*Includes Port Colborne. 


Bessemer Ore Sale 


Philadelphia, Nov 7 A sale of 
10,000 tons of Mesabi bessemer ors 
tor this year’s delivery has been mad 
to an eastern Pennsylvania consumer 
at $5.25 at lower lake ports This is 
an advance of $1.05 over this vear's 
schedule These sellers are offering 


sabi 
tl 


30,000 tons additional, both Me 
and non-bessemer, for 


of $1.20 


bessemer is 


\ 


been 


rate 
for the 
lakes 


year. vessel per ton 


quoted 
tl 


Carriage of! 


has 


this ore down the 


office of 


The 


Steel 


branch 
& 


olis Machinery Co., 


apolis, Minn., now located at Helena 
Mont., was moved to Great Falls 
Mont., Nov. 1. W. A. Dodge is branch 


nanager. 
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Billet Buyers 
Are Trying to Contract for Delivery 
Last Half of 1917 


Philadelphia, Nov 0 Some uyers 
of illets now are inquiring for con- 
tracts carrying deliveries beyond July 
J ul to which date eastern makers 
have practically no tonnage to offer 

id the latter now are quoti higher 
prices for such acc ! ation Re 
rolling illets & t quarter are 
placed at $55, eastern P% sylvania 
mill, and forgir billets at $70 to 
$75, mill These prices also would 
probabl i ly o small lots before 
Jul which is all the eastern works 

OW Cal S l] Chere Ss !I re den and 
for semi-finished aterial gene rally in 
the market than there is supply for 
sale Offerings of shell steel discards 
are of liberal tonnage th ruling 
prices fro $30 to $35, 

Semi-Finished Higher 

Pittsburgh, Nov. 7 Although lead 
ng makers have not opened books 
for delivery after Dec. 31, a consumer 
s reported to ha c p rchased about 
4000 tons of shee ars r first quar 
er delivery, at a shade less than $54, 
nill The market oO oth villets 
and sheet bars is quota lle ata range 
from $50 to $55, mill Scarcely any 
tonnagt is ivailable for delivery this 
yea Many consumers seriously ar 
hand ipped ‘ ( inability 
t Htain tonnages, ind s plants 
have ee! orced to suspend opera 

ns tempor arily 
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Pig lron Production at High Mark 


October Output Exceeds All Previous Records and Is at the Rate 


of 41,000,000 Tons Annually 


Number of Active 


Blast Furnaces Continues to Climb 


HI! coke and anthracite blast 
furnaces of the country set a 
wonderful record during Octo 
ber in the production of pig iro 
They produced 3,509,180 tons, a to 
tal which if maintained tor a year 
would result in an output of 41,000, 


000 tons. The October total exceeded 





naces produced 2,343,189 tons Che 
merchant furnaces also made a larg 
gain in October, the production being 
904,769 tons, compared with 827,166 
tons in September, a gain of 77,603 


laily production of 


steel works furnaces showed a gain 


October, the daily 


May, 1915, the best previous n onth output being R2 651 tons con pared 
on record by 145,000 tons Phe pre with 78,106 tons in September Mer 
diction made last month that more chant furnaces in October gained 
_ 1614 tons daily, the daily average b« 
AVERAGE DAILY PRODUCTION, 29,186 tons in October, compared 
1916. 1915 1914 1913 1912 with 27,572 tons in September 
Jan. 102,319 51,323 60,624 89,929 66,22 There was a net gain of two itt 
Feb 106,157 59,521 67,450 92,095 72,372 , 
Mar 107,3 66,009 75,534 89,123 77,791 active stacks in October, there being 
Apr. 107,517 70,484 75,383 91,812 79,204 28 in blast Oct. 31 compared with 
May l 72.747 67,646 90,86 80,753 3 : : 2 
June 107, 78,998 63,486 87,229 81,125 26 on the last day of September 
July 103,907 82,687 63,075 82,525 77,502 While seven merchant furnaces were 
Aug 103,156 8 l 64,4 81.839 80, : 
Sept 106,935 94,478 62,757 83,137 81,48 blown in, six were blown out lwo 
Oct 113.199 1 656 7 (07 81.933 R64. 5A ’ ‘ : 7 , 
ae ‘ 5 - Stes works turnaces were iown im 
Nov 101,174 50,042 74,322 87,98 
Dex 103,278 48,236 63,746 89,591 and on iown out 
Av'r'ge 106, ¢ 81 ¢ $ 83,980 80,124 The October ferro output amounted 
29,604 tons, a gain of 4,445 tons 
favorable weather conditions in Octo over September, when 25,159 tons were 
ber would result in a wonderful pro produced There was a slight de 
duction, has been fully borne out crease in the daily rate of spiegel 

Che output last 1 nth exceeded pre duction, as October with 31 days 
that of September by 301,139 tons shows a gain f only 83 tons over 
The gain is shown more strikingly September, a 30-day montl Phe 
by a comparison of the daily aver spiegel output was 12,610 tons in Oc 
age In October the furnaces aver tober and 12,527 tons in September 
aged daily 113,199 tons, against 10¢ Phe following merchant furnace 
935 tons in September, a gain otf 6,26 were own in ias mo é 
35 tons i i gain 264 bl last ntl QO 
tons. City, Sloss-Sheffield Steel & Ir 

lhe non-merchant rT steel works _O., Uct ( ne Woodward 
furnaces produced 2,562,197 tons in Woodward [ror Ashland 
October, a gain of 219,008 tons over No ] Ashland [ror & Mining 
September vhicl nonth these fur Co.. Oct 1¢ Palmerts N ? 

‘ | ‘ at 
haw of enauit . 

— 0 Sey M Non-M ) a | 
Pennsylv ; 68 S 4 ] 7 4 
Ohi 7 ot é | ‘ | 64 
Alabar 4 S | 46, 8 : i 
Virgir 17% 1.7¢ 8 
New Yor ti g5R 11 ] aS a4 
New Jerse ] 7.431 4 ‘ 

1! ie bé Q 4? 188 r 
( f : 4 

Indiana ] ] Q ‘ R¢ 
Maryland ; 4 4 

Wis 4 

Kent KY : 

West Vir ; ‘ ‘ 
\Tennes 

Washing 

Geornia 

Texas 

Minnesota . ’ . 

M g 

Missour 

Spiege All st $ 12.4 1 

Ferr All es 604 

| 41 2 é 4.76 é j eng 


New Jersey Zine Co. Oct. 6: Leb 
anon No. 3, Bethlehem Steel Co Oct 
<2; Napier, Napier Iron. Works, Oct 
8; and Helen, Red River Furnace Co 
hose blowr out were Bessemer No 
1, Tennessee Coal, Iron & Railroad 
Co., Oct. 8; Iroquois, Miami Products 
Co., Oct. 27; Bessie, Bessie Furnace 
Co.; Dover, M. A. Hanna & Co.. Oct 
l; Shenango No. 4, Shenango Fur 


and Max Meadows, 


MONTHLY PRODUCTION. 


1916 1915. 1914, 

January 3,171,878 1,591,024 1,879,336 
February . 3,078,548 1,666,592 1,888,607 
March 3,327,630 2,046,280 2,341,551 
April 3,225,496 2,114,518 2,261,501 
May 3,364,584 2,255,157 2,097,019 
Tune 3,213,818 2,369,932 1,904,566 
otal Ist ha 19,381,954 12,043,503 12,372,580 
july . 3,221,127 2,563,311 1,955,324 
Aus ‘ 197. 2%8 48 } 16,483 
September 8.041 »834.342 1.882.718 
October 9,18 120,340 1,767,227 
lotal 1 mos. 32,518,14 3,336,321 19,974,332 
November . 4.035.235 1,501,269 
December 3,201,605 1,495,325 
Total 2d halt 17,529,658 10,598,346 

Grand tot 18.14 573,161 0,926 


Virginia Iron, Coal & Coke Co., Oct 
25 

Phe steel works furnaces blown in 
were South Works No. 2, Itlinois 
Steel Ci Oct. 1, and Emma Ameri 
can Steel & Wire Co Cambria No 
“ (ambria Steel Co was blown out 


Will 


Handle Reinforcing 
Bars 


Dhe Rey IDL Structural Iror Works 
{ Clevelar na taken over the entire 
plant t the Aver Stamping Co., at 
Fift third Lal le Cleveland 
‘ ering 100,000 square feet 

Oy this te | wing extensions 
alterati 5 | f ng \“ be if 
stalled a compiets plant tor fabricating 
nd shipping bars r concrete rein- 
forcing (i spe il alue to he cor 
tractors ire the toragt facilities de- 


New Purchasing Agent 


David P. Ballard has been appoint 
ed purchasing agent of the Wellman 
Seaver-Morgan Cx Cleveland, to suc- 
ceed Norman §5& hrasher, who has 
ccepted the position of purchasing 
agent of the Western Dry Dock & 
Ship Building Co., Port Arthur, Ont 
Mr. Ballard has been with the Well 
man-Seaver-Morgan Co. for 11 years 
Mr. Thrasher was formerly purchas 

@ agent or the American Sh p Build 
ng Cleveland 
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Heavy Buying oft Cars emtern camera, 1.500 OX ca s, all 
Orders for 12,000 Placed Last Week—New Russian Loan Will pa . Irigerator ca 


Finance Recent Orders and Other Large Purchases ] 000 g wie" las. and New . irk Central 


7 
t 
: 
& 
: 
- 
: 
§ 
j 


00 box cars, to the Standard Steel 
New York, Nov. 7.—Heavy buying vance will prevail. Small lots of (Car ( In addition 1 att: ile 
of cars by the railroads goes forward rails, principally for export, are being Western Steel Car Co. is said to have 
without diminution; in fact, has been Id at $40 to $50, mill taken an order for 3.000 cars. the 
heavier the past week than during Another contract for 40 consolida uver of which is not disclos 
any similar period, Orders for about tion type locomotives has bi r oe eS See 7 ny . 
12,000 cars were placed within the ceived by the American Locomotiv« : valet . te ; , : : on 
week The New York Central lines Co. from the Italian State Railways pee: Aa Fg, ae ao we , 
; - : : re ars tor the Northern P ec ma 

have been the heaviest buyer, closing The same builder also has taken 10 eet aces , 
for 4,000 box cars additional, of which from. the El Paso & Southwestern a F es ’ 7 hg r e- 
2,500 went to the American Car & five from tl Western Pacific, four TAM <x Depts ago as 4. 08 
Foundry Co, 1,250 to the Barney & from Coates & Tweed, and one each , sd r wales = — ns 7 
Smith Car Co. and 750 to the Ralston from the Minnesota Steel Co. and hy ri steer, ” wwe 
Stecl Car Co., as well as 250 pas from the Texas, Oklahoma & Easter a . : — . 

miney railroas 


senger types additional, of which 125 Y P , 
te ANOLE Ata, ¢ Mill Seeking Rails 

jangvare ve € nerican at . . 

iggage ent to ; Cambria Gets Cars 


& Foundry Co.; 75 passenger to the Chicago, Nov. 7.—Inquiry is ng 

Standard Steel Car Co and 25 pas entertained vy the westert! rail mill Philadelphia. N , 7 , 
enger to the Barney & Smith Car for small tonnages of rails fr: 2,000 1 per cars have | tal y 
Co. Inquiries still are pending for number of roads for delivery during e Ca a Steel ( vl 1,000 
125 baggage cars [hese orders bring 1917 [These consist of lots 5,01 the Ph Ip] & : 

the total car awards of the New York to 8,000 tons, and the aggregate tor and 1,000 for the Cambria & Indiar 
Central system during the past six nage is not large. Some of this busi Is rhe Atlantic ¢ t | ut 
to eight weeks to over 10,000. The ness can be taken and delivery made for 15 locomotives rl Nor K «& 
Union Pacific ordered 1,500 box of during the last quarter of 1917 West s 8,000 kes f spikes 
the American Car & Foundry Co. and No further sales for 1918 delivery ro! rst half 

1,000 automobile of the Ralston Steel f rails have been made and it is 


Car Co The Philadelphia & Reading wnderstood no more of this business >: > e 
distributed 2,000 gondolas among four will be take a f Jj DE i’ rice 
builders The Burlington ordered coy advanced for this change is Ae ; 

1000 automobile from the Western the delivery is too far removed from Are Established Without Trouble— 
Some Quote Higher 


Steel Car & Foundry Co. The South the present and that material has 
ern railroad order reported last week, jpever been sold so far ahead in th ittsburgh, Nov. 7 \ ul d prices 
it is now announced, calls for 1,313 past From other sources come indi of iron and steel 
gondolas to the Pressed Steel Car e¢ations that the price of rails possibly effect Nov 5 en est 
Co The Wabash has been a buyer is not a determined matter, and that without difficulty » 
of 1,000 cars. A report that the Mich a further advance may be made on now are auotit 3] o4 
igan Central has closed for a larg his lass of steel for 1918 Appa ‘ ses { , ' ' “A 
order with the Pressed Steel Car Co ently nothing definite along this lit Consumers d ail ppear t hesitate 
is incorrect Present prices on cars has heen do! but with rails selling ubout offering op: me for reas 
are around $1,800 apiece, as Cot pared at $35 mill I per hearth. vhile ibly pro pt l Si ‘ tin 
with $800 to $1,000 before the war other forms of steel will net the mill larger mills are inable to promis 
\ new Russian loan for $50,000,000 practically double this figure, it would lap welded pi shipment in less 
now in the process of arrangement not be surprising if some change in than Six months Pr un prices 
is expected to include the financing price might be made requently re | | for ler 1 S 
of recent orders for equipment placed ind seamless 1D1 lelive S 
in this country and also to provide West Sells Many Cars whicl eZ 4 
funds for additional large purchases Chicago, Nov. 7 Sales of freight onths 
of cars which have been under nego cars in the west during the past week 
tiation for several months total well over 10,000, and inquiry > rE - 
Railmakers are going more slowly 1s now active on probably 10,000 addi i roposed VUHIO Nerger 
in booking orders for 1918 delivery, tional, most of which probably will b: Following an all-day conferencs 
and some of the mills have not placed This heavy selling indicates New York, Sature re ‘ the 
opened their books for that period. that fully 100,000 tons of steel wer propos d merger of the Ameri | Rol 
The best they will do for those roads placed last week for this one pu ing Mill Co. and t ( s Iron & 
which now are inquiring is to reserve pose, and this appears to have e¢ Steel ( Pr t ( M. Verit 
a mill position, subject to the fixing the most important feature in the steel of the former com 
later of the price market lowing staten t 
Although there have been various Sales already closed include the fol “A definite agreement} 
reports that some mills were disposed lowing Morris & Co., 450 refrige: reached tween the Am 
to extend the present prices of $33 ator cars to the Haskell & Barker ( Mill Co. and the Columbus |] & Ss 
and $35, mill, to 1918 delivery, the luluth, Soyth Shor W Atlanti rail . 
latest indications are that this quota road, 500 x cars, the Haskell &  propert \ definite pl F ie 
tion still is unsettled It is not ut Parker Car Co Union Pacific rail ‘ tion has not t 
likely that ultimately a further ad road, 1,500 box cars, Illinois Central ut stantial : 
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National Founders 
Will Hold Twentieth Annual Conven- 
tion in New York 


Association 
nual conven 


Ne Ww York 


| ci > . 
J ic rT, Wednesday 
1 Thursday 
‘ to us 
\ 
" ' tratiy 
executive meet 
’ ; clock 
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‘ a 
Coke Shortage 
Responsible For High Prices—Heavy 
Inquiry Pending 
Pittsburgh, Nov. 7.—The 
and high price of fuel have combined 
Bitumin- 


shortage 


to complicate the situation. 
ous coal for prompt delivery is com- 


manding from $5 to $5.50 a ton at 
the mine, as against $1 a ton several 
coke for 


has 


months ago. Furnace im- 


mediate shipment again sold at 


$8, ovens, although still available at 
$7.50, ovens. Several prominent east 
ern blast furnace imterestS have been 
figuring m tire market this week. A 
number of inquiries are pending for 
shipment all of next year. The con- 


tract market appears to be stronger 


than it was a week ago, when one 
block of 120,000 tons was sold for 
1917 delivery at $3.75, ovens. 

The observance of All Saints’ Day 


tended to reduce produc 


the 


last week 


tion of coke in Connellsville re 


gions and cause prices to swing up- 
ward about 50 cents a ton for imme 
diate shipment. Seventy-two hour 
coke is being held at $8.50, ovens, 
by some interests The Connellsville 
Courier tor the week ending Oct. 28 
says production was 430,331 tons, 
compared with 398,096 tons the week 
before 


Wild at Cincinnati 


Cincinnati, Nov. 6 The coke mar 
ket is about as wild and uncertain as 
is possible for it to be. The only 


quotations for southern makes are for 


spot coke, and these vary over a wide 


range. One Wise county interest is 
asking $8, ovens, for prompt delivery. 
Very little coke is available for con- 
tract delivery, because operators are 


finding it more profitable to sell coke 
at present prices than to turn it into 


coke. The car shortage is very acute, 


and shipments are being seriously 


handicapped. A large number of melt- 


ers who have covered for yearly re 


quirements are being forced to buy 


spot lots from time to time, because 


of the inability of the railroads to get 


them. 
Coal Land Purchase 
Philadelphia, Nov. 7.—A 


5,200 coking 


shipments to 


tract of 
acres of coal land near 
Marianna, Pa., has been purchased by 
Midvale Steel & Ordnance Co. 
the Coal & Coke Co. at 
a reported consideration of 
This 
the 
company 


the 
trom Union 
several 
millions land is intended to 
reserves of 


required by 


increase coking coal 
to a point 


its extending operations. 


Coal Lands Sold 


Ala., Nov. 6.—The Ala- 
the 


»® 4 a 
Birmingham, 


bama Co. closed during week 


THE IRON TRADE REVIEW 


a sale of 7,000 acres of its coal lands 
to the Semet-Solvay Co. These lands 
have systematically 
drilled the four 
the Solvay people, who have disclosed 
between 20,000,000 and 25,000,000 tons 


of as high-grade coking coal as exists 


been diamond- 


for past months by 


in the Birmingham district. The con 
sideration paid for these lands was 
$500,000. In addition to the drilling 


on these coal lands, the company has 


been busily engaged in the drilling 
of red ore lands in the neighborhood 
of Shades Valley, below the self- 
fluxing ore lands recently acquired 
by the Gulf States Steel Co Chere 
iS NO infermatiOn availah] as to the 
ultimate intention of the Semet-Solvay 
Co. in its acquisition of the coal 
lands, except that the coal will be 
available for use at either its Holt 


or Ensley by-product coke plant 


By-Product Scarce 
Nov 6 By 


St. Louis, product coke 


is scarce, and hard to get Foundry 
grades are quoted at $12, f. o. b., St 
Louis, and furnace grades at $11 a 
ton Inquiries are pouring in and 
many of them are being turned down 
inquiries are coming even tron 
Chicago for by-product coke Con 


nellsville foundry coke is held at $& 


to $8.50 a ton: Virginia, at $7.50 to $8 


Che 


Cleveland, 


New Plant for Canal Dover. 
Cleveland Steel Valve Co.., 
has taken an option on the Skelly Mfg 


"RIED a ee aa 


Pi al 


Copper Lead 


fh SER ai 





ana ° pd ts 
New York, Nov. 6.—Current developments 
in the metal markets are ifined largely t 
copper The continued active de | 
this metal is having a more j ad . 
ing on prices due to the fact that the i 


| 5 | +} 
liveries available rapidly ire moving tarther 


away into the future In electrolytic copper, 
at least 95 per cent f the itput ve the 
xt hve nths has ec sold wh n gs 
for the se id arte t xt ye uppe 
volv 50 to ¢ pe cer ‘ ' 
ove that per l Last week was fea ed \ 
some good-sized foreign lers | r k 
f the current business is fron mest brass 
mills Electrolytic « pper now is quoted as { 
lows: November and December, 30c t 
cash first quarte jc tt é 5 delive i 
days; second quarter 8 » 28 lelivered 
30 days Medium grades of lake copper 
quoted at 30c t 30.25c, delivered 30 days, f 
November and Decembe shipme while firs 
quarter is quoted at 28.75c¢ to 29c, delivered 3 
days. Ordinary casting copper is quoted 


28.25c¢ to 28.50c, cash, for November §shij 


ment and 28c, cash, for December and January 


Demand for spelter, while not active, « 


tinues to develop at a satisfactory rate, 
and the brass mills 
1} 


western now is quoted as follows 


from galvanizers from 


Prime 


(For complete prices see page 974.) 


Mis lille a 
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Co. plant in Canal Dover, O. The valve 


company holds a year lease with an op- 
tion of purchase Gate, globe and 
angle valves for heavy work, pipe fit- 
tings and kindred articles are being 
manufactured. The company has already 


occupied the new plant. 


Prices Hold 


While Results of Election are Calmly 


Awaited 

Pittsburgh, Nov. 8 (By wire.) —With 
the result of the _ electio1 still in 
loubt, the general iron trade temporarily 
halted this morning a is calmly await- 
ing developments Prices f all psod- 
ucts appear to be holding their own 
Basic pig iron is being held at $24 and 
it 1S predicted that the market will be 
established at that heures before the end 
( tl Cc week 

The Louisville & Nashville railroad 
1s reported to Nave place: ders for 
5.000 gondola cars 

Phe Va icy M & Ir | Lo 
SI irpsviile Pa October s ppe 28. - 
855 tons I ingot ft Ids breaki x all 
previous records 

Sidney Dillon, mechanical engineer 
Edgar Thomson works of the Carnegi 
Steel Co., has beet app inted chief me- 
chanical engineer to succeed John Hulst 
who recently was called to New York 
to occupy a somewhat similar positior 
with the United States Steel Corpora- 
tiot Mr. Dillon has been with the Car- 
negie company ever since he was a boy 


The Non-Ferrous Metals 


7s] 
=} 
Spelter Tin ie 
= 
ET RS 
Pr pt, 10.¢ S Nov er. 10.50 
6 ri de I st quar 
P ] 37 B ss s < s ted 
4 1.25 St. | e s 
< ks ‘ show 
y spects g s g ‘ 
six weeks and S kely they will 
e f t I | 2 y ! 
g licenses the eta 
the S 1its G } I 
iTK SI y . D € 
4 \ 
c f ‘ : 
The ‘ k S 1 feature s 
$s s g S I ‘ s 
ed g7 S 5 7 
7 New K i \ » 2 
& R g C - 7 New 
York 
The Ss t 5 “ ? 
s vs N ‘ g gots for 
' ‘ . 1 y es) i lots 
¢ 64 N 58 t 60c; N« 
12 a y 47 » 45 
The a nj es t lrag along 
without any i t ] ents » de 
very is quoted a ty f } and N 
ve er and Dece er s ent 1f e tar 
east at 11.50c, in bond 











Segregated Streaks in Steel 


Rails 


These Streaks Were Found in 114 Out of 119 Rails Tested—The 
Causes of the Formation of Such Flaws Are Dis- 


N THE investigation of rail fail- 
ures by government engineers and 
others, considerable stress is often 
laid on the microscopic examination of 
sections of the rails by means of 
etching treatments. Various acids, 
idoine, ammonium-copper chloride, etc., 
are used for etching the sections, and 
while some rails do not show any 
markings when so etched, others often 
show very distinct dark spots and lines 
on a lighter background. All investi- 
gators agree that these markings con- 
stitute a defectin the steel, and indicate 
a heterogeneous composition or struc- 
ture, but some reports and papers show 
that the authors do not have a very 
clear idea as to what these markings 
really represent, and what their imme- 
diate and primary causes are. “Streaks” 
are some of the 
names applied to 
descriptive to a 
fur- 


“laminations” 
less hazy 
them, and although 
certain extent, they 
ther explanation. 


and 
more or 


seem to need a 
Many rails have been 





cussed and a Remedy Suggested 


BY GEORGE F. COMSTOCK 


examined macroscopically and micro- 
scopically in this laboratory in the 
natural course of several years’ work 
(in comparing ordinary with titanium- 
treated rails), and very nearly all of 
the ordinary (untreated) A-rails ex- 
amined have been found to show 
streaks on etched sections or sulphur 
prints. Many of these streaked 
have been etched in different ways, and 
the markings shown by the different 
reagents have always been similar in 
general plan for any given rail. The 
intensity and clearness of definition of 


_ t. 
raus 


the markings, however, varies with the 
reagents used. Possibly it would be 
worth while to state briefly the charac- 
teristic action of each reagent as it has 


been noticed in this laboratory 


How Each Reagent Acts 


Strong hydrochloric acid allowed t 
act for from half an hour to three 
hours is probably the reagent 
to use, as the markings are deep and 


easiest 


alcohol solution, the etching will be 
uneven and the results very mislead- 
ing, so that the water-iodine solution is 
probably the safest. Both these solu- 
tions are apt to give a darker stain all 
around the edges of an etched section, 
and this tendency should be allowed for 
in drawing conclusions from an etching 
test, even when the drying has been 
done carefully enough to avoid the ir- 
regular tarnishing which takes place so 
easily. A double chloride of copper and 
an alkali metal has been used by some 
workers for etching steel, but not by 
the writer with any success. As the 
chlorine is the effective element in this 
solution, its mode of action must be 
similar to that of hydrochloric acid at 
least in regard to which particular 
spots of a section are darkened. 

The writer has found that the quick- 
est, surest and neatest way of getting a 
picture of the “streaks” in a section of 
metal means of a sulphur print. 
The method of making these prints is 


1s by 




























the section can be wiped dry after well known, but it perhaps should be 
A report to the rail committee of the Amer- etching and washing without spoiling briefly described here. The section 
ican Railway Engineering Association. The ’ : : 
author, George F. Comstock, is associated them. They are not, however, sharply need be only roughly polished with 
with the Titanium Alloy Mfg. Co., Niagara defined. Strong nitric acid is likewise coarse emery cloth, but it must be clean 
Falls, N. Y., in the physical testing labora- ; 3 ‘ ee : 
tory. easy to use, and gives markings some- and cold. A piece of almost any kind 
what more sharply de- 
fined, but with less con- 
trast, than those made 
by hydrochloric acid. 
Iodine gives a much 
neater pattern than 
either of these acids, 
but it is harder to use, 
as the section cannot ‘ 































be wiped dry after etch- 
without and 
with rapidly 


ing marring it, unless the 
drying 


the steel is very apt to become tarnished 


alcohol is done, 


or rusty before it is dry, thus spoiling 


the result and necessitating repolishing 
Iodine has been used by the writer both 
solution in alcohol 


as a concentrated 


and in a water solution with potassium 


iodine, sometimes one solution giving 
the best results, and sometimes the 
other. If there is a little water in the 














































1—SECTION OF 
Etched 


FIG 


with iodine 


OPEN-HEARTH A 


FIG 


RAIL “X” 
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with hydrochloric acid 
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‘of photographic “developing-out” paper 
is moistened thoroughly with 3 per cent 
sulphuric acid, and placed on the sec- 
tion of steel carefully so that good con- 
tact is made at all points and without 
the slightest lateral movement of the 
paper over the steel. Contact should 
be maintained for about a minute, to 
allow the acid to act on the sulphides 
in’ the steel, liberating hydrogen sulphide 
which acts on the silver in the photo- 
graphic d paper, causing a dark spot 
above each sulphide inclusion. The 


print thus made should be fixed and — 


washed like a photograph and will then 
be a permanent record of the location 
of the sulphides in the steel section. A 
second, and even a third and fourth 
print sometimes can be made from the 
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of formation of a sulphur print shows 
that it is the sulphide inclusions only 
that make the dark spots in this case. 
It is literally true, therefore, that such 


a print shows the segregation of the 
sulphur. But in every case met in the 
writer's experience of several years 


with this subject, segregated groups of 
sulphide inclusions were invariably 
found to be surrounded by metal at 
least slightly higher in carbon than the 
average for the rail. Where broad 
streaks full of sulphides are present in 
the web of a rail, chemical analysis, as 
well as the microscope, always shows 
higher carbon and phosphorus with the 
higher sulphur. Where small spots of 
abundant sulphides are found 
the edges of a rail’s cross-section 


around 
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carbon areas and others attack the 
sulphides, this seems a rather useless 
distinction since experience has shown 


that high carbon and high sulphur are 
always more or less associated with 
each other in the segregated streaks of 
rail steel. Furthermore phosphorus un- 
doubtedly has a marked effect in caus- 
ing the dark marks shown by etching, 
work high-phos- 
etch darker and 

normal metal. 


microscopic 
phorus areas always 
quicker than more 
Hence it is more reasonable to conclude 
that microscopic etching of any kind 
shows the general segregation of car- 
bon, phosphorus and sulphur, and that 
the various reagents differ more 
in the distinctness which they 
show the same segregation than in the 


for in 


used 
with 


























FIG. 3—SULPHUR PRINT 


same section without repolishing by 
giving longer periods ,of contact each 
time, and the second and third prints 


are always more sharply defined than 


the first. After a little practice in se- 
curing perfect contact without move- 
ment between paper and steel, these 


prints can be made practically perfect, 
so that no retouching whatever is neces- 
sary on them. The spots formed on the 
paper by the hydrogen sulphide bubbles 
are larger than the microscopic in- 


clusions from which the gas is evolved, 


so that if the inclufions are close to- 
gether the spots produced will merge 
into each other and form a large dark 

But in spite of this 


spot or streak. 
‘a well-made sulphur print is as sharply 
defined as a good photograph of an 
etched section, and is much less trouble 
to make, besides being more certainly 
free from misleading indications. 

The above explanation of the manner 





OF RAIL “X” 


FIG. 4 
(when seen longitudinally, these of 
course would also be streaks, known 
sometimes as “ghost lines”) the area 


of an individual spot may often be too 
small for a chemical analysis to be 


made of just the spot and hence higher 


carbon may not be shown in this way. 
The microscope, however, will always 
according to the writer’s experience, 
show higher carbon metal around the 
spot even though the individual sul- 
phide inclusions may be embedded in 
ferrite on account of segregation of 
phosphorus. 

One of the specifications of the 


American Society for Testing Materials 
states that etching .with iodine 
up the segregation of carbon,” 
etching with acids shows up the segre- 
gation of manganese sulphide, slag, etc. 
The question of slag will be considered 
later, and while it may be theoretically 
that reagents attack high- 


“shows 
while 


true some 


SULPHUR 


PRINT OF RAIL “Y” 


kinds of segregation shown 


prints 


different 


Sulphur and iodine etchings 


from some rails that are not segregated 
show lighter streaks, roughly symmetri- 
cal in outline with the shape of the sec- 
tion, on a darker background 
light streaks have always been found to 

than the 
ing metal, but do not seem to be always 
lower in sulphur. The that these 
marks show on a sulphur print and yet 


These 


be lower in carbon surround- 


fact 


are not caused by sulphur may seem 
to contradict what has been § stated 
above, but this is not necessarily sc 


Sulphur prints show segregation of sul- 
dark spots on a_ lighter 
background. The darkness of the back- 
ground itself depends primarily on the 
duration of the etching action, but also 
seems to be governed in some way, on 


phides by 


a sulphur print as well as with other 
etchings, by the carbon content of the 
steel. Hence low-carbon streaks show 
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FIG. 5—ONE OF THE SEGREGATED SPOTS IN HEAD OF FIG. 6—PART OF A 


RAIL “X” 


Unetched, showing numerous sulphide inclusions 


diameters. 


up lighter than the rest of the back- 
ground, as a rule. This question of 
light streaks on etched sections has been 
discussed, and a _ possible explanation 
of their cause has been proposed in 
rail report bulletin No. 3, if this asso- 
ciation, from which the following two 
paragraphs are quoted. 

“The most reasonable explanation for 
the occurrence of these streaks of 
lower carbon metal in the rails from 
tops of ingots is that the ingot was 
squeezed by the blooming mill before 
the upper part of its interior was en- 
tirely solid. In cooling from the liquid 
state in an ordinary metal mold, a steel 
ingot forms a solid shell rather quickly, 
before much segregation can take place. 
But the interior of this ingot cools very 
slowly, and the ingot is generally placed 
in the soaking pit before its interior 
has even reached its freezing tempera- 
ture. Here its cooling is extremely 
slow, since the pit is kept at a high 


rYPICAL SEGREGATED STREAK IN 


WEB OF AN OPEN-HEARTH RAIL 


Magnified 200 


temperature, and the selective freezing 
which causes segregation is enabled to 
proceed. At some period before it is 
taken out and rolled, the ingot consists 
of the following zones or layers, count- 
ing from the outer surface inward 
First, a very thin layer of metal from 
which the carbon has been burned out 
by the flame of the soaking pit, causing 
scale, and making the metal next to the 
scale of lower carbon than the ladle 
analysis; second, a zone of metal which 
although heated in the soaking pit was 
originally chilled by the iron mold soon 
after casting and before segregation 
took place, and which is, therefore, of 
about the same carbon as the ladle 
analysis; third a zone of metal which 
was not chilled completely solid before 
entering the soaking pit, and in which, 
therefore, segregation took place at 
least to a slight extent even if the steel 
was treated with titanium Owing to 
the well-known selective freezing of 


Unetched and magnified 


200 diameters, showing numerous sulphide 
inclusions. 


steel, this zone must consist of crystals 
of metal lower in carbon than the ladle 
together with liquid metal 
which is higher in carbon, forming a 
soft ‘mushy’ mass in the interior of 


analysis, 


the ingot. The outer portions of this 
zone would consist chiefly of the lower- 
carbon crystals, and the nearer the 
center is approached the higher would 
be the proportion of high-carbon liquid 
until at the center there might be 
nothing but the liquid known as the 
containing a large 
amount of the impurities of the steel. 


segregate, and 


The above condition would be confined 
largely to the upper part of the ingot, 
as the central and lower parts cool 
faster and contribute whatever segre- 
gate they may form to the upper part. 

“If an ingot with a ‘mushy’ interior, 
as described above, is taken out of the 
soaking pit and rolled, the pressure of 
the rolls will tend to expel all liquid 
material through the pipe end, or at 




















FIG. 7—AVERAGE VIEW OF HEAD 
Etched with picric acid and magnified 400 diameters, 
and sorbite, with a little ferrite and no cementite 


with Fig. 8.) 


OF RAIL “X” FIG. 8—PART 


(Compare thin bands « 


OF 
showing pearlite But etched with picric 
of 


SAME SPOT SHOWN IN FIG, 5 


acid and magnified 400 diameters, showing 
cementite between pearlite grains 



































* FIG, 9—PART OF SEGREGATED STREAK 


IN WEB OF RAIL “X” 
Etched with picric acid and magnified 100 
diameters, showing sulphides and cement 


ite in the steel 

least to push it forward into the pipe 
where it may chill before it runs out. 
At any rate it would be cut off with 
the crop end when the bloom is cut 
There would then remain in the 
of the upper part of the bloom only the 
crystals of lower-carbon metal which 
were solid at the time of rolling, sur- 
rounded by metal of about the ladle 
analysis which was chilled after casting 
before much segregation took place. It 
can readily be seen that under varying 
conditions of temperature and pres- 
sure between the rolls, the expulsion of 
would not always lb 


center 


the segregate 
complete even when the ingot’s center 
was not solid, and different streaks of 
higher and metal might 
be expected in Where 
segregation is excessive and the segre- 
gate extends far down in the ingot, 
it would not be expelled by rolling at 
the usual temperatures, and would be 
found at the center of the finished 
rail.” 

To that 
shows up the distribution of 
clusions in steel may be literally cor- 


lower carbon 


most cases. 


etching 
slag in- 


say microscopic 


rect when acids are used, but the 
practical importance of this effect is 
small. If a certain slag inclusion con- 


tains sulphur, the etching reagent will 
attack and darken the metal around it 
just as if it were a sulphide inclusion, 
sul- 


but if the slag does not contain 

phur the acid may attack it but will 
make such a very small pit that the 
effect will hardly be noticed in com- 
parison with the strong effect pro- 
duced around the sulphides. If the 
slag inclusion in question is largely 
oxide or scale, the surrounding metal 


is always decarbonized, and hence ap- 
pears lighter than the rest of the sec- 
tion on a sulphur print or iodine etch- 
ing. This is the case with the seams 
at the top of the head of a rail or at 
the bottom of the flange, for they are 
generally filled with scale; and the 


same effect is usually seen around a 
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pipe at the center of the section. Thus 
macroscopic etching is of small value 
in “showing up” slag inclusions in rails, 
for unless they contain sulphur or are 
large enough to be seen without etch- 


ing, they cannot be seen very well 
afterward. Its great value lies in in- 
dicating the extent and amount of 
segregation of carbon, phosphorus, and 
sulphides, which should not be con- 
fused with slag inclusions. 

The writer would like to call atten- 


tion, in passing, to the futility of at- 
tempting to draw conclusions as to the 
microstructure of a piece of steel from 
evidence presented by a macroscopic 
etching of a large surface. Such a 
case was presented and discussed be- 
fore one of our leading technical so- 
cieties a few years ago, the basis 
the paper being a macroscopic etching 


for 


of a billet that seemed to show 
structure at its center. It 


a very 
did 


coarse 

















SEGREGATED 
RAIL “Y” 


rHE 
OF 


ONE OF 
HEAD 


acid and magnified 10( 
sions can be seen 


FIG It 
SPOTS IN 


Etched with 
diameters 


picric 
Sulphide incl 


embedded in ferrite, in a group of fine 
dark-etching pearlite grains This 
spot, high in sulphur and phos 
phorus, is surrounded by met 
al with less ferrite (higher 
in carbon) than the av 
erage for the section 
not occur to any one of those partici- 


pating in the discussion that the etch- 
ing showed merely the arrangement of 


the sulphide inclusions in the interior 
of the section, and these followed 
roughly the outlines of the original 
crystals of the ingot. The crystalline 
or microstructure of this billet probably 
was entirely different from _ that 
shown by the etching, because the 


heating and rolling which it had un 
dergone would materially change the 
metallic structure throughout without 
necessarily disturbing the distribution 
of the near the 
the photomicrograph 
would the 
plainly and truly, it seemed unfortu- 
not made 
drawn 


center of 


sulphides 
section. As a 


have shown structure 


nate that one was before 


wrong conclusions were from 


the macroscopic etching. The present 
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writer has often noticed similar indi- 
cations of very coarse crystals on sul- 
from steel axles, when 
microstructures of the 


phur prints 
actually the 
axles were extremely fine. 

The foregoing discussion of the ef- 
fects of the various reagents and 
methods used im macroscopic etching 
has at the same time explained the 
nature of the spots or streaks which 
this etching develops. They are al- 
ways composed of segregated sul- 
phide inclusions which are probably 
always accompanied by segregation of 
carbon and phosphorus. No case has 
been found where serious sulphide 
segregation at the center of a rail sec- 
tion was not accompanied by similar 
segregation of the other two elements 
at the same point; and streaks of 
sulphide inclusions near the edges of 
a section are always accompanied by 
at least slightly higher-carbon and 
higher-phosphorus metal. That 
segregated streaks are not uncommon 
in rail steel as made today is shown 
by the fact that out of 119 
A-rails made at 


these 


standard 
open-hearth various 


American steel mills and examined, 
only five could be said to be entirely 
them. Of the 114 streaked 


com- 


free from 


rails, many, of course, showed 


and light markings; 


the other hand, 


paratively few 


show ed 


but many, on 
streaks as numerous and as intense as 
any of the failed rails whose split 


heads have been attributed by various 
cause. There is 
that 


present 


investigators to this 


no reason to suppose rails rolled 


the 
will be 


according to practice of 


the steel mills any freer from 


split heads after a few years’ service 
than- those rolled in former years 

explained the nature 
in certain 


short 


Having now 


of the streaks shown rails 


by macroscopic etching, a dis- 


cussion of their causes and results 

















FIG. 11 EDGE OF A SEGREGATED 
STREAK IN WEB OF AN OPEN 
HEARTH RAII 
Etched with picri acid and magnified 50 
diameters Only hal pl m 
graph shows a ferrite network ther 


nha shows t ir t st 
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may be of interest. In order that 
their importance may be better ap- 
preciated, the results will be con- 
sidered first. The exact stresses to 
which a rail is subjected in service 
have never been determined, but it is 
unanimously admitted that a good rail 
should not only be hard enough to 
resist wear, but should also be suffi- 
ciently ductile so that it will not 
break under shock. Hardness is ad- 
vantageous only at the outside of the 
head, where the wearing action of 
the wheels is applied. The rest of the 
rail need not be hard but should be 
strong, tough, and ductile enough to 
withstand considerable impact. But 
in order to secure enough hardness 
at the wearing surface, the whole rail 
has to be made of hard material, and 
consequently the carbon is kept as 
high in rail steel as it can be without 
imparting brittleness. The limit, 
above which the steel becomes brittle, 
is higher in basic open-hearth steel 
than in acid bessemer steel, because 
the latter necessarily contains more 
phosphorus than the former, and this 
also is a hardening element which 
when too high causes brittleness. 
Good, clean, open-hearth steel of neg- 
ligible phosphorus content, is not too 
brittle to make a good rail unless the 
carbon content is above 0.85 or 0.90 
per cent. When it is higher than this, 
a very hard brittle substance is pres- 
ent between the steel crystals, and 
the metal as a whole thus becomes 
brittle. This substance is iron car- 
bide, known as cementite, and it is 
often found in segregated streaks in 
open-hearth rails. When the phos- 
phorus is high, as in bessemer steel, 
the steel crystals are ordinarily 
coarser, and the steel is brittle if the 
carbon content gets as high as about 
0.70 per cent, or unless there is a 
fairly thick network of soft ductile 




















FIG. 12 — 


PART OF 
STREAK IN WEB OF AN 
HEARTH RAIL 


A SEGREGATED 
OPEN- 


Etched with boiling alkaline sodium picrate, 
showing darkened cementite network and 
sulphides also attacked by the reagent. 
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iron (ferrite) between the steel 
tals. Thus it is evident that, 
rails are usually made as hard as is 
possible with safety to resist wear, 
segregated streaks, in which the car- 
bon and phosphorus are more abund- 
ant, are too hard and brittle for the 
service which a rail must stand. The 
brittleness of the streaks is very much 
intensified also by the sulphide inclu- 
sions always present in them, for the 
sulphides have practically no strength 
or ductility and directly weaken the 
metal by interrupting its continuity. 
The hardness of the streaks is of no 
value in resisting wear, as they are 
not present around the outside of the 
head, but at the center of the rail’s 
section, where their hardness is not 
needed and their brittleness is dan- 
gerous. 


crys- 
since 


Of course segregated streaks in a 
rail are surrounded and supported by 























FIG. 


13—SEGREGATED SPOTS IN HEAD 
OF RAIL “X” 


Magnified 200 diameters and etched with cup- 
ric chloride and hydrochloric acid. Ac 
cording to Stead, this reagent darkens 
normal steel, leaving high-phosphorus 
areas white. The largest white 
spot is same segregated spot 
shown in Figs. 5 and 8 


normal fairly ductile metal, and it is 
very rare for a rail to break in a sud- 
den brittle manner because of the 
presence of brittle streaks. Rail fail- 
ures are nearly always slow and prog- 
ressive, beginning with a very slight 
crack which grows with each subse- 
quent stress. Wheel loads on every 
rail have a compressive action on the 


top of the head which makes the 
metal flow sidewise. There is also 
alternate bending between the ties. 


Hard stiff segregated streaks do not 
submit readily to these stresses, while 
the softer surrounding metal may be 
rather easily deflected. Internal strains 
are thus produced between the two 
kinds of metal, and a crack is the re- 
sult, sooner or later. The brittleness 
of the segregated streaks assists the 
development of the crack, until it be- 


comes large enough to destroy the 
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SEGREGATED 


SAME 
IN FIG. ll 


Etched with cupric chloride and hydrochloric 


FIG. 14—EDGE OF 


STREAK SHOWN 


200 diameters. 
and _ high-phos- 
than the 


acid, and magnified 
ferrite appears black, 
phorus streaks whiter 
normal pearlite. 


rail. Split heads are practically al- 
ways formed in this way, and all the 
rails that fail from this cause are 
found to contain segregated streaks. 

In order that some remedy may be 
found for this condition it is im- 
portant to understand clearly just 
what causes it. Two facts that are 
very helpful in this respect have been 
ascertained by numerous investigators 
of this subject. They are, first, that 
segregated streaks are found almost 
solely in rails rolled from the upper 
parts of ingots, and especially in A- 
rails; and, second, that they occur 
most seriously in “wild” heats,’ or 
“rising steel,” and are not found to 
any extent in “quiet-setting” or “pip- 
ing steel.” There may be some ex- 
ceptions to the first statement abeve, 
as will be explained below, but in the 
vast majority of cases these two 
statements are true. Thus the segre- 
gated streaks seem to be caused by 
gas which is given off by “rising 
steel” during solidification in the mold. 
It is well known that the last metal 
to freeze of any given ingot is always 
higher in carbon, phosphorus, and 
sulphides, than the average of the 
ingot. Hence if gas is given off wher 
the steel is partly solid and partly 
liquid, the gas in rising to the top 
will take with it some of the liquid 
metal, which is higher in carbon, phos- 
phorus and sulphur, and this will 
collect in the upper part of the ingot 
along the channels and in the holes 
formed by the rising gas. When the 
entire ingot finally solidifies there will 
thus be segregated streaks in its upper 
part as well as blowholes, and while 
the latter may be closed up by the 
rolling, the segregated streaks will re- 
main in the finished rail. 

This theory explains in a satisfac- 
tory way the occurrence of segre- 
gated streaks in A-rails, but some in- 
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vestigators have reported decidedly 
streaked rails that were removed from 
track to have been D, or,E, etc., rails. 
To explain these the theory might be 
proposed that the erosion of cast-iron 
from the bottom-plates of the molds 
took place to such an extent that the 
high-carbon was not dissolved 
in the steel solidification, but 
remained in streaks near the 
the ingot. Although this theory has 
some influential supporters, the writer 
does not consider it of much import- 
ance because it does not explain why 


metal 
before 
base of 


a well-deoxidized “piping” steel is 
free from segregated streaks. 
Another explanation that has been 


proposed for the occurrence of segre- 
gation and unsoundness in the lower 
parts of ingots is that in freezing the 
ingot may have formed a solid layer 
or “bridge” completely across its sec- 
tion somewhere above the middle, and 
this bridge may have trapped some of 
the gases and liquid segregate in the 
lower parts and thus preventing their 
rising. These theories may account 
for the few instances where a 
rail marked D or E is found to be 
badly streaked, but on the other hand, 
the chance of such a rail having been 


rare 


wrongly marked should not be en- 
tirely disregarded. Anyone familiar 
with ordinary conditions around a 


steel plant, at least a few years ago, 
will appreciate that it is not beyond 
the bounds of. possibility that several 
mistakes of this kind might have been 
made. 

Since it has been found repeatedly 
that well deoxidized, “quiet-setting” 
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ingots with 
remedy for 
obvious, 


produce 
the 


not 
streaks, 


steel does 
segregated 
these streaks 
namely, to deoxidize the 


should be 
steel 


so well 
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The latter is to be 
does not leave its oxidation products 
the agents 
steelmakers not 
deoxidizers in 


preferred, as it 
steel as other two 
the 


use 


in the 
do But 


anxious to 


are 
these 
quantities to be most 


large enough 


efficient, because thoroughly deoxi- 
dized steel ordinarily gives piped in- 
unusual care or 
With 


carbon- 


gots unless cast with 


by some special process steel 


treated with ferro 
piping 


been specially troublesome if the sili- 


properly 


titanium, has not, as a rule, 


con was kept low There are also 
many casting processes or types of 
mold that reduce piping very effect- 
ively. 

But it also should be understood 
that such processes do not prevent or 
lessen the formation of segregated 
streaks in the ingots. It is the com 
plete deoxidation of the steel that 
does this, and the special casting 
process merely makes it possible to 


make ingots of well-deoxidized steel 
without the formation of deep pipes 

As the importance of using sound 
and homogeneous rails in our main 


railways is constantly becoming more 
universally recognized, it is to be 
hoped that steelmakers will eventually 
the necessity of 


streaks in 


be impressed with 


segregated their 


It has been proved 


avoiding 
rail steel ingots 
that this can be done at a small addi 


tional expense and without costly 
extra equipment at the mills. Until 
it is done much more extensively 


the 


failures in 


than at present, no decrease in 


number of split-head rail 


this country can be expected 
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safety devi es de- 
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shop. The chain screen 
is inexpensive, a piece of 
scrap pipe being so slot- 
ted that chain links may 
ve slipped in blace. 
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Function of Slags in Ore Reduction 


This Article, by an English Authority, Gives an Unusually Complete and Scientific . 
Discussion of the Action of Various Slags, and Their 


OTHING is more disastrous to 
N the production of uniform pig 

iron thana furnace whichis un- 
evenly charged, allowed to run away from 
the men, if automatically charged, 
subject to stops through faulty mech- 
anism intermittent raw material 
transmission. Lack of uniformity re- 
sults from uneven distribution of ores 
and limestone which is especially li- 
able to occur when charging mixed 
ores. Assuming that a furnace work- 
ing on phosphoric ores has a diam- 
eter of 11 feet at the stock line; the 
relative volumes of cold charged ore, 
flux and coke 27.8, and 82 cubic 
feet or equivalent to three layers of 
material 0.27, 0.08 and 0.82 foot or 
say 3 inches, 1 inch and inches 
thick, respectively. 


or, 


or 


are 


10 


With mixed ores containing say 50 
per cent of lumps averaging say 4- 
inch to 5-inch cubes, and 50 per cent 


of fines, with limestone charged in 
lumps varying from fines to 4-inch 
cubes, it is not conceivable that the 


limestone can uniformly distribute it- 
self over the mixed The lime- 
stone lumps obviously fall in the gaps 
between the ore lumps, and when af- 
terwards in the descent the limestone 
calcines - the lime is most inti- 
mately mixed with the fine portions 
of the ore, and the large ore lumps 
are very liable to be left isolated, to 
catch what lime they can. 

As the charge descends and the 
limestone is calcined the lime occu- 
pies about double its original bulk 
and tends to somewhat correct the 
above-mentioned evil, but there can be 
little doubt that the iron reduction 
begins first in the fine ore clots, in 
the path of the reducing gases which 
carry off some of the fine lime, coke 
and ore into the downtakes. Before 
the iron reduction takes place the ore, 
lime and fuel bulk has increased 
about 20 per cent owing to the in- 
creased lime bulk and the slight ex- 
pansion of the ore and fuel. At the 
point reduction begins 
there must be a quick contraction and 
by the time the top of the boshes is 


ore. 


fine 


by 


when iron 


reached the bulk of the ore, lime and 
coke about 15 per 
cent greater than when charged. This 
shrinkage the descent through 


will probably be 


during 


1916, before the Staf 
Institute, of which the 


Presented in March, 
fordshire Iron & Steel 
author is president. 


Effect Upon the Other Materials 


BY J. E. FLETCHER 
the body of the furnace aids the as- 
cent of the gases, and would be more 
pronounced but for the fact that car- 
deposition during the reduction 
of the iron helps to slightly swell the 
probable, however, that 
as this deposited carbon may be the 
the reduced 
iron the shrinkage will continue 
the neighborhood of the boshes. 

A little consideration will show that 
where the lumpy ore and large lime- 
lumps happen to fall together 
retarded reduction and 
calcination, and the two may fall into 


bon 
mass. It is 
carbonizing 


means of 
into 


stone 


there may be 


the hearth before being assimilated. 
And generally, as the lumpy ore is 
not reduced until lower down the 
furnace than the fine, the time of 
travel is not sufficient for complete 
carbonization and the resulting pig 
iron will be low in total carbon 


Again, such a succession of accidents 
as are above brought about by the 
presence of too large lumps of ore 
and limestone, and the quicker travel 
and reduction of the fines, must tend 
towards slipping, causing successive 
jams in the body of the furnace. The 
experience of American furnace de- 
signers illustrates this point. The in- 
wall lines of the furnace body have 
been made increasingly steeper so as 
to obviate the sticking which occurred 


with earlier more parallel forms of 
furnace walls 
Natural Slags 

The intimacy of contact between 
the silica, lime alumina, etc., in the 
gangue of an ore must make for the 
primary formation of slags having 
often very different compositions to 


that of the final slags which run from 
the slag notch, and it is not difficult 
to see that when using mixed ores 
there must be formed in the boshes 
a variety of slags each resulting from 
These slags, later, when 
lime in their 

run down 


its own ore 


seizing on the available 


immediate neighborhood, 


into the hearth, and mixing together 


form the final slags. 
The gangue slag formed from a 


limey Lincolnshire ore is of the easily 
fusible fluid type with about 45 per 
cent SiO. and 14 per cent AleO, soft- 


ening at about 1,355 degrees Cent 
whereas that from a Scotch black 
band ironstone, owing to the high 


alumina content softens at 1,440 de- 
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Cent. A mixture of two such 
ores would probably result in uneven 
reduction and descent. The first 
would soften and begin to flow down 


wrees 


into the boshes before the second 
softened. Further, as the contact with 
the free lime would commence first 


with the Lincolnshire ores as they 
slipped into the hotter zones of The 
boshes, liquidity of both reduced iton 
and slag would progress with far more 


rapidity than would be the case with ° 


the Scotch 
during charging, 
distributed as 
ore one side 


ores alone. if, therefore, 
the above ores were 
to descend, the one 
of the furnace and 
the second on the other sidc’ the 
smelting would proceed unevenly 
and the quality of the product would 
be affected. It is obvious that great 
care is needed in charging two ores 
having gangue slags of different’ fusi- 
bility. It has often been stated that 
a furnace works more regularly on a 
mixture of lean ores than on one con- 
sisting of rich and lean ores. 

As the iron commences to reduce 
it descends, owing to its higher spe- 


50 


on 


cific gravity, more rapidly than thes 
gangue, the surface of which is left 
open to the influence of the: sur- 


rounding lime. If the ore is not-too 
lumpy it is clear that as the iron is 
reduced it facilitates the formation 
of homogeneous slags becayse the 
honeycombed mass of gangue from 
which iron particles are escaping, is 
free to the attack of the CO gas arid 
the contact with the free lime 
which surrounds it. Here again the 
possibility of irregular descent is 
for where lumpy ores and a 
shortage of adjacent lime occur in 
clots or colonies, there local silicious 
or scouring slags are liable to occur. 
The shortage of lime in such areas 
leads to oxidation of iron, and slag 
oxide are formed 
occur next the boshes or 
brickwork being robbed 
the hungry de- 
mand of silicate. 

With types of automatic 
charging devices the tendency to feed 
the lumpy ore down one side of the 
furnace has led to hot spots at def- 


to 


seen, 


clots high in iron 
when such 
the 


of silica 


lining, 
to 
the 

certain 


satisfy 
ferrous 


inite positions in the lihing, which 
has been eroded at such areas. _ The 
reducing gases have been able ta 


climb into these loosely packed zones 


or pockets, combustion has _ taken 


“= 
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place, and in the absence of sufficient 
lime scouring slags have eroded 
away the brickwork. In one such 
case a furnace was destroyed prac- 
tically after a few months’ run. It 
was found that although the mean 
slag analysis was normal, that of the 
slag adhering to the eroded portion 
was highly silicious and rich in iron. 
By altering the charging mechanism 
more uniform feeding and even bur- 
den distribution was obtained, the 
new furnaces thus altered running 
for years without further trouble on 
this account. 


Descent of the Gangue 


As the gangue or earthly matter 
of the ores descend into the boshes 
the temperature becomes high 
enough to fuse it and each ore pro- 
duces initially a natural slag of its 
own. As it descends further into 
still hotter zones in contact with the 
free lime the slag composition 
changes, each temperature reached 
corresponding to the equilibrium of 
the slag formed, the volume of the 
slag progressively increasing as the 
hearth is approached. 

It is possible that a certain amount 
of metalloid reduction takes place be- 
fore reaching the hearth or tuyere 
region, seeing that there must be 
contact between the particles or re- 
duced and carbonized iron and the 
slag as they descend together. The 
iron, more or less eutectic, being 
fluid in the boshes, flows more rap- 
idly than the slags, and on this ac- 
count cannot absorb silicon, phos- 
phorus or manganese to any great 
extent until it meets larger bulks of 


slag. The reactions between iron 
and slag depend largely upon the 
carbon present in the molten iron. 


The entrance of Si, Mn and P into 
the pig iron is simply an exchange 
between the oxides of silicon, manga- 
nese and phosphorus and carbide of 
carbide of 


iron. Silicide of iron, 
manganese and iron phosphide are 
the forms in which the elements Si, 


Mn and P are finally found in the 


molten and solid pig iron. 
Progressive Absorption of Lime 


In the case of ores containing 
small lime percentage the natural 
slags ate, of course, highly silicious 
and rapidly absorb lime until a slag 
containing from about 33 to 37 per 
cent of lime is formed, after which, 
if lime is available, the lime content 
increases slowly. 

When the character of the slag 
changes from acid to basic the slag 
rapidly becomes viscous and of high- 
er fusion temperature. This change 
begins when the sum of the basic 
oxides CaO, MnO and MgO exceeds 
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50 to 55 per cent. The slags then 
formed readily fall to powder on 
cooling, especially if the lime content 
exceeds 48 per cent. Where the ores 
contain high lime or manganese, the 
gangue slags are very fusible, and 
have a_ softening temperature of 
about 1,360 degrees Cent. 

An examination of the changes of 
the analysis of the slag during the 
elimination of silicon, slag and man- 
ganese opens up an interesting ques- 
tiun. First, the ores with but little 
gangue and which require but little 
time to flux them alter most in char- 
acter during the reduction of silicon. 
Thus hematite ore, the slag which on 
entering the hearth has SiO, content 
of 45 per cent and CaO of 43 per cent 
on leaving the slag notch, after yield- 
ing a gray pig containing 2% per 
cent Si has 38 per cent SiO: and 49.5 
per cent of CaO. A Northampton 
iron demanding twice the flux for its 
working has its slag composition 
changed from 37.6 per cent SiO: and 
44.5 per cent CaO on entering the 
hearth to 36 per cent of SiO. and 48 
per cent of CaO on leaving the slag 
notch after yielding a gray pig of 2.5 
per cent Si. The greater the slag 
volume the less is its composition 
affected during silicon reduction, and 
providing the slag composition allows 
of a sufficient liquidity the product 
is likely to be more regular. When 
the sum of silicon and alumina per 
cent does not exceed 50 and is less 
than 45 the slags are fairly fluid, if 
the Al,O, content does not exceed 15 
per cent. With higher alumina the 
slags are more refractory and are 
dense and hard, and gray in color 
when solid. 


The Action of Flue Cinder 


The most sensitive slags, therefore, 
are those whose composition varies 
most per 1.0 per cent of Si trans- 
ferred to the pig iron from the slag, 
and whose temperature of fusion va- 
ries most per 1.0 per cent of Si trans- 
ferred from the slag to the corre- 
sponding pig iron. 

Flue cinder being a slag descends into 
the boshes and possibly into the en- 
trance of the hearth before it melts, 
and runs with high fluidity into the 
slag, mixing with it and greedily ab- 
sorbing lime therefrom, while the 
ferrous oxide is reduced in content 
with the coke, Fe:O, + 3C becoming 
3CO + 3Fe. The iron released is 
not carburized like that which reaches 
the boshes from the other ores, and 
hence the tendency is to make a pig 
iron of lower carbon content. If the 
flue cinder accidentally flows down 
locally on one side of the furnace, 
iron having a mixed or scattered frac- 
ture is likely to accrue. If the slags 
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from the ore mixed with it are diffi- 
cient in lime it will readily be seen 
that scouring slags may be formed 
and run down the boshes, robbing 
silica and alumina from the lining 
and leading to short life of the fur- 
nace. Generally, however, the lime 
added to the charge forms a slag 
first with the ores and this may be 
of a highly basic nature before the 
molten flue cinder runs into it and is 
absorbed by it. Under any circum- 
stances the action of flue cinder tends 
to irregularity in product. 


Sulphur, Manganese and Phosphorus in 
Slags 


The combined lime, manganous ox- 
ide and magnesia in normal slags av- 
erages 50 to 55 per cent. The satu- 
ration of slags with basic oxides CaO, 
MgO and MnO depend largely on 
the temperature under which they are 
formed. If that temperature is ex- 
ceeded and there is available an ex- 
cess of CaO or MgO, manganese is 
reduced from the slag. It is under 
such conditions that sulphur is also 
absorbed by the slag, the excess lime 
uniting to form CaS which union is 
probably assisted by the disassocia- 
tion of the MnO in the slag as man- 
ganese passes into the pig iron. It 
is pretty certain that a basic lime 
slag will desulphurize iron the more 
efficiently in proportion as the MnO 
and FeO contents of the slag are 
reduced, in so far as the latter is in 
a fluid condition. When the fusion 
zone in a furnace is kept low down 
the conditions for the production of 
low sulphur iron are most favorable. 
All blast furnace slags are really acid 
in nature and the sum of SiO: and 
P,O, therein exceeds 25 per cent. be- 
yond which point dephosphorization 
of the iron cannot occur. Hence the 
phosphorus in the normal slags must 
all or nearly all pass into the pig 
iron. The liquid condition is here 
also favorable to the slag dephos- 
phorizing action as might be expected. 
The lower temperature of acid slags 
containing 35 to 45 per cent of SiO; 
is favorable to the rapid passage of 
the phosphorus from the slag to the 
pig iron. 


Speed of Burden Descent 


A lean silicious ore demanding 
heavy lime and fuel complement 
passes through the furnace at a very 
different rate to rich ore with small 
flux additions and fuel ratio, 
both being blown view to 
maximum output of iron. 

Suppose we have two ores each 
being smelted in a furnace having 70 
square feet of hearth area and 11,000 
cubic feet capacity, the rate of coke 
consumption per square foot of hearth 


low 
with a 

















November 9, 1916 


area being three pounds in each case 
or say 210 pounds coke per minute. 
If the one ore mixture contains 35 
per cent of iron, demanding 3 per 
cent of limestone and 67 per cent of 
coke, and the other contains 55 per 
cent of iron demanding 10 per cent 
of limestone and 50 per cent of coke, 
then the relative volumes of materials 
in the furnace being charged will be 
ore, 27; limestone 12; and coke, 160 
cubic feet for the 35 per cent mixture, 
and ore, 25; limestone, 8; and coke, 
140 cubic feet for the 55 per cent mix- 
ture. The speed of smelting is 3.37 
tons per hour for the former and 5.15 
tons for the latter. Time occupied 
by burden in passing through furnace 
for the 35 per cent Fe mixture is 19.7 
hours, and for the 55 per cent Fe 
mixture, 22.8 hours. Now the hearth 
contains about 40 tons of iron at 
tapping necessitating with a 35 per 
cent Fe mixture casting once every 
12 hours, whereas at the 55 per cent 
Fe mixture casting every 8 hours is 
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necessary to secure satisfactory results. 

The iron smelted from the 35 per 
cent Fe ore mixture fills the hearth 
at the rate of about 3 inches per 
hour, while its slag rises at the rate 
of 12 inches per hour. In the rich 
ore mixture the iron is smelted at 
the rate of 4.5 inches per hour and 
the slag rises in the hearth at the 
rate of 9 inches per hour. 


Thickness of Slag Blanket 


The average thickness of the slag 
blanket during smelting is 24 inches 
in the case of the 35 per cent Fe ore, 
and 20% inches in that of the 55 per 
cent Fe ore. In the first case the 
iron is subject to the influence of the 
slag for 12 hours between tappings, 
and in the latter 8 hours. 

As a rule, it may be reasonably 
inferred that the quality of iron being 
produced varies, if during this period 
the blast volume and temperature re- 
mains constant, the more _silicious 
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iron being produced just at the com- 
mencement and towards the end of 
the periods between tappings. 

It must be recognized, therefore, 
in conclusion, that the scientific ex- 
amination of the slag problem lies at 
the root of iron blast furnace work- 
ing. The volume of slag per unit of 
iron made is the factor regulating 
the heat equivalent coke required for 
the smelting. The ash in the coke 
requires further lime to flux it, and 
again this additional slag makes 
further demand on the coke. The 
slag volume, again, limits the output 
of the furnace and controls it. It 
has already been seen how the qual- 
ity of iron required is dependent on 
the slag composition. It is obvious 
that other charges, the cost of sup- 
plying and heating the blast, of the 
transport of raw materials to the fur- 
nace and the disposal of waste ma- 
terial afterwards are proportioned to 
the slag volume which is dealt with 
per ton of iron produced. 


Pulverized Coal for the Open Hearth 


HE application of pulverized coal 
to open-hearth furnaces offers 
different and interesting problems 
to engineers and furnacemen. The fol- 
lowing observations on the use of this 
fuel are based on the experience gained 
in a plant where pulverized coal has 
been used in a basic open-hearth fur- 
nace for four years. The first ex- 
perimental heats were made successfully 
and the important information, as to 
whether or not the siliceous ash would 
deposit on the basic slag, was de- 
termined by taking frequent tests of the 
slag during the progress of the heat 
and comparing them with tests taken in 
a similar way from the slag of a fur- 
nace using oil as a fuel. It was found 
the ash had little, if any, influence, in- 
dicating that it was not being deposited 
on the slag in any great quantities. 
With this point settled and the con- 
clusion reached that high temperature 
and rapid time could be obtained, per- 
manent equipment was installed for four 
30-ton furnaces which have been in 
continuous service ever since. The 
equipment was further extended to serve 
three smaller open-hearth furnaces in 
another part of the plant. The entire 
open-hearth capacity of the plant is now 
being operated with pulverized coal as a 
fuel and approximately 6,000 heats have 
been made to date. This is cited to 


A discussion of Mr. Fuller’s paper on “The 
Use of Pulverized Coal as a Highly Efficient 
Fuel for Metallurgical Furnaces,” which was 
presented at the St. Louis meeting of the 


American Iron and Steel Institute. The au- 
thor, Kittredge, is manager, the Na- 


flonal Malleable Castings Co., Sharon, Pa. 


BY J. P. KITTREDGE 


illustrate that at the plant referred to, 
the use of pulverized fuel for open- 
hearth furnaces has passed the experi- 
mental stage. 

The time required to make heats is 
largely dependent upon furnace design, 
but there has been no difficulty in 
making heats with pulverized coal in 
the same time that they could be made 
with fuel oil in practically the same 
open-hearth furnace. 


Decrease in O-xidation 


Mr. Fuller has emphasized the mat- 
ter of decreased oxidation, due to the 
pulverized coal fuel. I regret we have 
not been able as yet to determine 
definitely and to our complete satisfac- 
tion that the case, because of 
the many which into 
melting cold charges, that is, the nature 
and analysis of the scrap used, the 
time the heat is in the furnace, and 
the condition of the slag. Taken all in 
all, we can safely say that the oxidation 
is not greater than with fuel oil or 
producer gas practice. 

The large quantity of ash with which 
offers by far the 
Let us reason 


such is 


variables enter 


we must contend 
greatest problem to solve 
that with a comparatively smal! furnace, 
burning one ton of coal per hour, 4 to 
10 per cent of such coal is not com- 
bustible. To attempt to pocket or catch 
all this ash in the checkers would mean 
an unreasonably short life of the 
checker chambers before clogging. This 
readily leads us to conclude that a 
means of passing as large a percentage 


of the ash as possible through the 
checkers, and thence out of the stack, 
is the most logical course to follow. To 
reach this result it is also reasonable 
to assume that the effluent gases con- 
taining the ash should travel at a com- 
paratively high velocity and with as few 
changes of direction as possible. Where 
the change of direction is unavoidable 
such places should be accessible so that 
the deposited ash may be artificially 
agitated, causing it to be picked up by 
the draft and carried to the stack. It 
is quite important that no passageway 
for the effluent gases through the check- 
ers be allowed to become clogged, as 
that immediately tends to increase the 
deposit at such a point. 

The slag collected in the pockets of 
the pulverized coal furnace is consider- 
ably greater than that of the oil or 
producer gas type, and it is important 
that arrangements be made to facilitate 
its removal by means of slag cars or 
otherwise. It should be the aim of the 
engineer, in designing the equipment, to 
make the reversing operation, slag re- 
movals, and all duties required of the 
furnacemen and helpers, as free from 
arduous labor as possible, as the enthus- 
iastic co-operation of the furnacemen is, 
of course, essential to success. 

In conclusion, have found the re- 
sults obtained from the use of pulver- 
ized coal furnaces have been very grati- 
fying, ‘in regard to economies obtained, 
and expect to see wide development in 
the application of this fuel to metal- 
lurgical furnaces. 
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Compressing Acetylene 

We would like to compress acetylene 
for portable repair outfits about the 
plant, but we are informed that the 
process is dangerous. Kindly let us 
know what precaution must be taken 
for safety on work of this kind. We 
make and use considerable low-pressure 
gas. 

The compression of acetylene should 
not be undertaken by the general user 
of the gas. It is much better and a 
great deal safer to secure the supply 
from those who are specially equipped 
and trained to compress it. Refer to 
the advertisements in The Jron Trade 
Review. Acetylene is liable to explode 
simply by concussion when compressed 
to 30 pounds or over, and as the usual 
service tanks are supplied at 250 pounds 
or over, the process of compressing 
and storing the gas must be done 
scientifically and with special care. The 
compression system is special, and the 
gas must be dissolved in acetone to 
prevent explosions. The tanks must be 
completely filled with a porous material 
to prevent pockets of gas accumulating 
free from the acetone. The steel bot- 
tles contain dissolved and not liquified 
acetylene, and must be used strictly 
according to the directions to insure 
safety. 


Ways of Making Gasoline 

Kindly let me know if there is any 
way of making gasoline other than the 
refining process that separates it from 
the crude oil. 

Gasoline is produced by refining from 
crude oil and from natural gas. There 
are a number of different processes for 
getting it from crude oil, but only one 
is used to recover it from natural gas. 
This is mechanical, and is a combina- 
tion of compression and refrigeration. 
Upwards of 70 millions of gallons of 
gasoline are produced in this way each 
year, and it is virtually made from a 
waste product. The gas used is from 
abandoned oil wells or from. those 


whose production is very low. A num- 
ber of such wells are connected to a 
suction pump and the gas delivered to 
compressors that raise it in separate 
stages to from 20 to 150 pounds or 
more. Water-cooling is arranged to re- 
move the heat of compression, and the 
expanding gas also plays a part in the 
refrigeration. The gasoline produced 
ranges from 90 to 98 Baume. 


Charcoal Iron 


Will you kindly give me a definition 
of charcoal iron, a typical analysis of 
charcoal iron, and explain the dif- 
ference between a charcoal and an or- 
dinary foundry iron? 

Charcoal iron is made in blast furnaces 
with wood charcoal as fuel. It is dis- 
tinct from coke and anthracite pig iron. 

It is difficult to give a typical analysis 
of charcoal iron without knowing to 
what use you intend to put it. Charcoal 
iron is sold in about 15 different grades, 
running from AA Scotch to No. 6. 
The former carries 2.62 per cent and 
over of silicon, while the No. 6 has a 
maximum of 0.05 per cent of silicon 
A representative grade is Low No. 2, 
which carries 1.13 to 1.37 per cent sili- 
con, 0.15 to 0.22 per cent phosphorus, 0.30 
to 0.80 per cent manganese and 0.025 
per cent and lower of sulphur. Char- 
coal iron is graded according to its 
silicon content. 

It is claimed for charcoal iron that it 
increases both the tensile and transverse 
strength and gives a greater density of 
grain structure. Charcoal iron has been 
widely used for years for making chilled 
rolls and cast iron car wheels, as well as 
a great many other products. Owing to 
the fuel used, the sulphur is low. It is 
frequently stated that charcoal pig iron 
will have different properties from a 
coke iron of the same analysis. The 
explanation advanced for this is that the 
difference in blast furnace practice has 
an influence, as yet not thoroughly un- 
derstood, on the product. Some 
attribute this influence to oxygen. 
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Dies for Rivet Headers 


We are having trouble with our rivet 
header dics. They don’t stand up on 
hot work. What is the best steel to 
use for header dies, and how should it 
be hardened? 

Some rivet makers have good suc- 
cess with air-hardening steel for hot 
dies. With so many good steels on 
the market, no one is likely the best. 
As an example in hardening, how- 
ever, it might be mentioned that those 
who use “Peerless A” steel heat it 
very gradually in coke up to 1,400 
degrees Fahr. Then it is put in an 
oil-fired muffle furnace and raised to 
2,200 degrees Fahr. It is then al- 
lowed to cool in the air when it 
becomes glass _ hard. 


Members of Federal 
Boards 


What salaries did congress provide 
for members of the tariff commission, 


the shipping board and the farm loan 
board, and of how many members does 
cach consist? 

For some reason not satisfactorily ex- 
plained, the members of the tariff com- 
mission and shipping board will receive 
a salary of only $7,500 annually, while 
members of the farm loan board will 
receive $10,000. The farm loan board 
has been appointed and is made up of 
four members. The shipping board will 
have five members and the tariff com- 
mission six. 


Natural Gas Supply 


Is the production of natural gas 
declining? 

The use of natural gas has declined 
in some sections and increased in 
others. According to the government 
reports, its use as a whole has been 
increasing, and the latest report gives 
the present consumption at the rate of 
about 6% billion cubic feet per year. 




















FIG. 1—MODEL BOILER SHOWING 
COVER PLATES 


ITH high combustion rates and 
high furnace temperatures, the 
load on boiler surfaces exposed 


directly to the fire is very intense. For 
a furnace temperature of 2,500 degrees 
Fahr. and a boiler temperature of 400 
degrees Fahr., the rate of radiation per 
square foot of boiler surface is about 
100,000 British thermal units per hour; 
for 2,750 degrees Fahr., 150,000 British 
thermal units, and for 3,000 degrees 
Fahr., 200,000 British thermal units, cor- 
responding approximately to loads of 
100, 150 and 200 pounds of steam per 
square foot respectively, whereas the 


From a paper read at the last annual meet 
ing of the American Society of Mechanical 
Engineers, New York. 


ireculation 
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BY PAUL A. BANCEL 


load averaged for all the surface in a 
boiler is usually only 3.5 to 10 pounds 
per square foot. It is important that the 
tubes subjected to these loads shall have 
ample circulation of water, and be kept 
clean of scale as well, otherwise the re- 
sistance to heat transfer on the water 
side of the tube will increase, causing an 
increase in temperature of the metal, 
which if high enough, will result in 
rupture. An increase in tube tempera- 
ture will also decrease the heat absorbed 
by radiation, and will reduce the ef- 
ficiency of the boiler. It is only in the 
region of these tubes that the velocity of 
circulation can have any appreciable 
effect on the efficiency of heat absorp- 
tion. In addition, it is generally believed 
that a high velocity of circulation will 
retard scale formation and thus in- 
directly reducing the resistance to heat 
transfer and preventing overheating of 
the tubes. 

Before considering the complex circuit 
of the actual boiler, let us consider a 
simple boiler, with one leg containing 
solid water and the other a rising col- 
umn of steam bubbles and water. The 
conditions may be likened to those in an 
air lift wherein the aeration of a column 
of water forming one leg of a U creates 
the flow. In general the two fluids must 
be considered as moving at different ve- 





FIG. 2—MODEL BOILER WITH OUTLET 
PIPES AND GAGES 


locities, the steam being said to “slip” 
through the water approaching, as an 
extreme, a condition wherein only the 
steam acquires velocity and the water is 
stagnant. 

If there were no resistance, the ac- 
celeration of a bubble of steam would 
be about 4,000 feet per second. But the 
resistance reduces the velocity attained 
by the steam and at the same time im- 
parts velocity to the water, so that the 
two velocities tend to approach each 
other; the more minutely subdivided be- 
ing the steam, the greater being the 
resistance to its free rise through the 
water. In other words, the smaller the 
bubbles, the less the slip of steam 
through the water. When the subdivi- 
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FIG. 6—-THREE TYPES OF WATER 
TUBE BOILERS 


sion is very great,an emulsion is formed; 
and it may be assumed that the steam 
and water flow together at the same ve- 
locity. The mixture is homogeneous, 
and its specific gravity depends on the 
volumes mixed. 

In a simple U tube circuit without re- 
sistance, the velocity of a homogeneous 
mixture would be v= V 29H, where H 
is the head measured in terms of the 
steam water mixture. The velocity may 
also be expressed in terms of the 
total volume of steam and water circu- 
lating, the cross section and time, giving 


the expression: 
» Va 
v=¢@ Vv — 
4 


where V is the volume of steam per 
hour, A the distance from center of heat- 
ing of tube to water level A, is the cross 
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section area and ¢ is a coefficient de- 
pendent on slip and resistance. This ex- 
pression indicates that, if the coefficient 
remained constant, the velocity would 
increase as the cube root of the steam 
volume or load; that is, if the load were 
doubled, the velocity would increase 1.26 
times. But this condition does not ex- 
ist, except in the frictionless U-tube 
circuit without slip, and is far from be- 
ing attained throughout the entire circuit 
of commercial boilers. Experiments with 
the air lift indicate conditions which 
are favorable or unfavorable to slip. 
The quantity of water delivered rises to 
a maximum, when the two fluids are 
equally mixed by volume, or when the 
specific gravity is 0.5. The specific 
gravity falls off thereafter, owing both 
to the increasing air volume and to the 
decreasing water volume. These experi- 
ments indicate that slip and friction 
change the relation of air volume and 
mixture velocity to nearer a square root 
law as compared to the theoretical cube 
root relation. The greater the propor- 
tion of air to water the less is the slip. 


Slip and Velocity 


Slip is also influenced by the velocity, 
the ratio of air to water in the mixture 
remaining constant. In a mixture con- 
taining 25 per cent water and 75 per 
cent air, at all velocities, the head lost 
rises rapidly at low velocities, but falls to 
a straight line at higher flows, whereas a 
friction head alone would rise approxi- 
mately as the square of the flow. The 
loss in slip, therefore, decreases as ve- 
locity increases. The comparatively 
large loss at low velocities is particularly 
noticeable. While the results of these 
tests are not reduced to general laws, 
they define the conditions essential to 
These we can now 


good circulation. 
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FIG. 7—VARIOUS TYPES OF HEADERS 


TESTED 


apply to the circuit of the actual water 
tube boiler, which contains a number of 
sharp turns and abrupt changes in flow 
area, and is composed of a bundle of 
parallel tubes subjected to different loads, 
and discharging into a common header. 
Three different types, the Babcock & 
Wilcox, the Heine and the Edge Moor, 
respectively, are shown in Fig. 6. In 
these boilers, the steam volume formed 
in each tube decreases upward from the 
furnace, and the specific gravity of the 
discharged mixture increases. This re- 
sults in an increasing heaviness of mix- 
ture from the bottom to the top of the 
front waterleg, and tends to choke circu- 
lation in the bottom tubes. The cross 
sectional area of the front header being 
relatively large, an abrupt decrease in 
velocity occurs at the point of discharge 























FIG. 8—-FRONT HEADERS, LOAD 85 PER CENT, SETTING AS IN FIG. 5. FIG. 9—FRONT HEADERS, LOAD 275 PER 


CENT, SETTING AS IN FIG. 5 
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of the bottom tubes, so that the steam 
tends to slip up without lifting the water. 
In the upper part of the header, the 
mixture comes from the tubes at a 
relatively small velocity, and contains 
less steam, so that the conditions favor- 
able to slip still exist. In fact, liberation 
of steam commences within the header, 
and the water tends to remain in place 
as in a large vessel—a tubular boiler, for 
example—instead of being pumped up 
into the drum. The head-producing 
flow of water from the waterleg into 
the drum is created almost entirely by 
the tubes, and principally by the bottom 
rows, whereas the rising steam bubbles 
in the waterleg should greatly assist the 
the tubes. Under these 
higher the boiler, the 
In apply- 


circulation in 
conditions, the 
poorer may be the circulation. 
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lost, since there must be sufficient hy- 
draulic gradient to cause the flow from 
the header into the drum, which probably 
always acts as an open channel. 

An expression for the velocity in any 
row of tubes, or in any other part of the 
circuit, cannot be written, since it would 
have to take all these indeterminate 
variables and coefficients account, 
and therefore the effect of changes in 
design cannot be predicted with mathe- 
matical precision. It seems to follow, 
however, that the velocity in the bottom 
tubes can be increased if the front header 


into 


is designed so that the discharge of 
steam and water from those rows is 
isolated and led up into the drum in 


its own section of the header, as shown 
in C, D and E, Fig. 7. The light steam- 


water mixture discharged by the bot- 
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In order to study the circulation and 
the nature of the flow in different types 
of horizontal boilers, a model was con- 
structed, as shown in Figs. 1, 2, 3, 4 
and 5. The boiler was built in two 
units, each complete with drum headers 
and tubes. There were 75 ™%-inch out- 
side diameter No. 18 B. & S. brass tubes 
about 2 feet long, of a total surface of 
17 square feet in each unit. The headers 
were rectangular, as in an Edge Moor 
boiler, and by inserting suitable strips of 


brass the design could be changed to 
represent the different constructions 
shown in Fig. 7. Glass covers were 


placed on the front and back headers to 
permit observation of conditions and the 
taking of photographs. Rubber packing 
formed of split rubber tubing was placed 
on the edge of the strips under the glass, 

















FIG. 16—REAR HEADERS CORRESPONDING TO FRONT HEADERS SHOWN IN FIG. 15, LOAD 85 PER CENT, SETTING 
AS IN FIG. 3. FIG. 17—REAR HEADERS CORRESPONDING TO DESIGN OF FIG. 12 IN FRONT, LOAD 85 PER 
CENT, SETTING AS IN FIG. 3 
ing formulas of the kind given, however, tom tubes does not impinge upon a and this explains the seemingly large 
it is assumed that the head-producing denser mass of slowly moving fluid in a_ thickness of partitions. The boiler was 
velocity is measured by the height from larger chamber, being imstead segre- set with a slope of 1 inch to the foot 
the center of the tube to the water level, gated all the way up into the drum. The over a gas furnace consisting of three 
and increases with the height of the velocity of the mixture is maintained at large burners capable of burning 20 
boiler. In all these instances, there is a_ its original figure so far as possible, and cubic feet of gas per hour. One-incl 
certain amount of resistance to circula- abrupt changes in velocity are avoided, asbestos lined the furnace and_ boiler 
tion, principally that due to the sharp thus largely preventing the occurrence of casing. The baffling for the gases was 
turn and constriction at the point of dis- slip. While only the same total inlet of the parallel type, in two passes. The 
charge of the front headér into the area to the drum is available, half or boiler was set so that the gases enters 
drum, which is increased if a horizontal more is allowed for the discharge of the at the rear of the bottom pass, as 
baffie or deflection plate, lying across the lower tubes, and resistance due to con-_ illustrated in Fig. 8, and also w he 
path of the steam and water, is used. A_ struction at this point is avoided. The _ relative position of the furnace reverse 

smooth large radius elbow is preferable. circulation flues are carried up into the the gas entering the first pass direct! 

In the Babcock & Wilcox type the dis- drum, and should make a smooth large front, as shown in Fig. 5. An it c 

charge occurs through nipples, and the radius bend, preserving constant cross draft fan drew the gases through the 

reduction in area from the header to section. A horizontal extension of the _ boiler. Photographs of the moving 

the nipple is considerable. In the Heine flue in the drum, shown in dotted lines steam and water in the headers were 

type, the discharge is through an open- in Fig. 5, provides separate liberating taken at a speed of approximately 1/100 
space for the large volume of steam seconds by means of flashlight illumina 


ing in the drum of one half, one third, 
or less, of the flow area in the header. 
In the Edge Moor type, the header is 
carried up full width, but some head is 


formed in the bottom tubes, which under 


those circumstances does not have to 


boil up through any superimposed water 


tion. At first, experiments were made 
with water tinted red and also with 
water containing powdered mica, but 
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these proved of no value, and no color- 
ing was subsequently used in the water. 


When the circulation is poor and 
steam is slipping through the water the 
latter shows up transparent and the 
header appears almost empty. Whereas 
where the steam and water are well 
mixed or emulsified, there is, in the 
photographs, a distinct whitish color and 
marked contrast in the photographs. 
Before a photograph was taken, the 


water was brought to the same level in 
each header without having the burners 
on. The level was slightly below the 
bottom of the drum in the front header. 
The camera was within a few feet of the 
boiler and the reduction was about half 
size, that the movement of an inch 
on the original boiler equalled about half 
the photograph. A _ small 


so 


in 


inch 


an 
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that at atmospheric pressure. A greater 
proportion of the steam was generated in 
the bottom tubes. The relative loads in 
different the 
same as the average in an actual boiler, 
wherein the distribution 
ably depending on the furnace tempera- 
ture. 


rows was probably about 


varies consider- 


Fig. 8 shows the circulation in the 
front headers at 85 per 
On the left is a header with a 
flue for increasing circulation in the bot 
the 


about cent of 


rating. 
tom tubes, and on the right square 
header. 


Shows Pumping Action 


In the left hand half of the boiler 
shown in Fig. 8, the greater evaporation 
is obviously taking place in the bottom 
to the 


there is a 


tubes connected circulation flue, 


where well-directed upward 


tively large mass of water in the header. 


The tubes carrying lighter loads dis- 
charged steam and water from the 
upper part of the tube only. A rotary 


flow can be seen in the square header, 
Fig. 8 The rises at the left 
and falls at the right, the velocity being 
or next to nothing where the bub- 
bles can be distinguished. Fig. 9 shows 
the boilers steaming at approximately 275 
14 shows the same 
boilers at about 450 per cent load. The 
upper tubes of the left hand boiler are now 


current 


low 


per cent load. Fig 


working more actively, but the relatively 
of 
dicated by the fact 


small amount steam generated is in- 


that about half the 
rows of tubes can be seen through water, 
especially in Fig. 9, the steam slipping 
through without causing a flow of water. 


The flow in the circulation flue is smooth 
a 























FIG. 18—REAR HEADERS CORRESPONDING TO FRONT HEADERS SHOWN IN 
AS IN Flt FIG. 19—-REAR HEADERS CORRESPONDING TO DESIGN OI 
CENT, SETTIN 4S IN FIG 
group of bubbles, moving at a velocity of flow The upper ‘ f the ler di 
1 foot per second would move 1/100 foot harge int their : t the 
during the exposure and make a streak header very quietly, and th é s 
1/200 foo r say 0.06 inch, on an 8 x 10- ip through the water an s liberated 1 
inch plate. W herever bbles of steam the heade The [ ing tion. as . 
appear t e at res the photographs uir lift, is shown clearl t il 
therefore it may be assumed that their hue The iscnharge s vigor Ss ¢ ¢ 
veiocity was n tna 1 foot per t Strike e hori il deflect [ te 
secon while streaks 1 ate higher ve- the ente I lrum 
locities he right hand half f the |! 
Stear was generate at tmospher show in Fig. & illus tes how 
pressur i the a vas measured sina it f rel ely ire re 
| y rinces if tne let cs 4 | the ste itt s] 5 } 2 tne i 
| lf I le As c l ne ( 1s ] erate la ue t] he 
steal tmospherk ressure 1s very cated the wide bel f f 
great compared, tor eXa l t that at e st ( f ti wate 
2700 Dp is. a low |! in pounds per ‘ rasted with the quies 
square root per } ir tne model cor- t . m the le t T he stea ar water 
responds to a high load in terms of steam ssued fr the bottom tubes ’ 
volume The equivalent loads given in | genous mixture filling the re of 
nnection with the illustrations are the tubes and preserved this state as it 
based on a boiler pressure of 200 pounds, turned 1 but after a short distance it 
at which the steam volume is about 0.08 seemed to be absorbed by the compara 
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water emulsion rising from the bottom 
tubes. The load was about 275 per cent. 
The discharge of the upper tubes of the 
left hand boiler slips through the water 
and the mixture in the center, near the 
top, is moving slowly, whirling in all 
directions. The right hand picture illus- 
trates again the tendency for internal 
circulation in an open header; there is 
a marked rotary flow and downward cur- 
rent on the right. A closer study of the 
figure will show what seem to be light 
shadows to the left of the tube ends in 
the bottom row. This is the discharge 
of steam slipping through the water. 
Fig. 13 shows the same boiler steaming 
at 500 per cent load. Fig. 14 shows the 
Heine type header on the right and the 
single circulation flue on the left, at 
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ers was similar to that in the previous 
types, the bubbles rising through the 
water without causing any discharge 
from the nipples. Fig 16 is a view of 
the rear headers when steaming at the 
same rate. The left hand header, cor- 
responding to the Babcock & Wilcox 
type on the right in front, is boiling 
backward from the upper tubes, causing 
a fluctuating and higher water level. 
The white mark across the bottom of 
the right hand drum is caused by the 
splashing of the water against the 
glass. Reversal of boiling also occurred 
with other types of headers tested. Fig. 
17 shows the boilers with a front header, 
as in Fig. 12, steaming at 85 per cent. A 
number of tubes can be seen to be dis- 
charging steam. This occurred inter- 
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hand boiler and the design shown at C, 
Fig. 7, at the front of the right hand 
boiler. The nipples of the sectional 
header were reduced one half in area by 
inserting sleeves. Fig. 20 shows a load 
of 300 per cent. While the true water 
levels were exactly the same, the left 
hand header shows a higher surface 
and also considerable commotion at the 
surface, due to reversal of circulation 
through the upper tubes. The water 
level fluctuated up and down, with a 
swing of several inches. Fig. 21 shows 
the same boilers, with 85 per cent load. 
The true water levels were equal, but 
when steaming, the level in the left unit 
fluctuated, rising and backing up the 
water in the drum and then falling. 
Tests were also made, in which the dif- 























FIG. 20—REAR HEADERS CORRESPONDING TO DESIGN SHOWN IN Ff, FIG. 7, 


BOILER, AND TO THE DESIGN SHOWN IN C, FIG. 7, AT THE FRONT OF 
300 PER CENT, SETTING AS IN FIG. 5 FIG. 21—REAR HEADERS SAME AS SHOWN IN FIG. 20, LOAD 


about 450 per cent load. The white 
streak across the right hand header is a 
cemented crack in the glass. Numerous 
small eddy currents or whirls can be 
distinguished. Nearly stationary bubbles 
are distinguishable all along the lower 
section, directly in the center and in the 
upper right hand corner, forming the 
vortex of a whirl in a clockwise direc- 
tion. 

Fig 15 shows a third arrangement of 
the circulation baffle, with three flues on 
the left, and a Babcock & Wilcox type 
header on the right; the load. being 
about 450 per cent. The flow in the 
sections of the Babcock & Wilcox 
header was directly upwards, with no 
cross currents or whirls and only a 
slight sinuous movement. It was 
throttled by the nipples at the top of 
each section. Stationary bubbles can be 
distinguished in many of the headers. 
At low loads, the slip through the head- 


85 PER CENT, SETTING AS IN FIG. 5 


mittently, and would appear first at one 
tube and then at another. Fig. 18 shows 
the rear of the boilers illustrated in Fig 
14, steaming at about 300 per cent load 

The back boiling was eliminated by re- 
versing the boiler setting, that is, by set- 
ting the boiler over the furnace so that 
the opening at the end of the lower 
horizontal baffling came at the front and 
higher end of the boiler, near the front 
header, as shown in Fig. 8 Fig. 19 
shows the rear headers when the boiler 
was set in this manner, and the load was 
about 450 per cent. The rear headers 
were perfectly clear, and no discharge 
occurred from any of the tubes. The 
front headers were of the design shown 
in Figs. 8 to 11, which figures were also 
taken with the flow of hot gases entering 
the tube nest at the front. Figs. 20 and 
21 show the rear headers with the same 
setting, but with the Babcock & Wilcox 
type header at the front of the left 


AT THE FRONT OF THE LEFT HAND 
THE RIGHT HAND BOILER, LOAD 


ference in pressure between the bottoms 
of the front and rear headers was 
measured. The boilers were set with 
the hot gases entering at the front. 
\ mercury U tube with legs at a small 
angle from the horizontal was used for 
these readings, which were then trans- 
lated into equivalent inches of water, the 
gage being below the bottom of the 
boiler. 

From these experiments, it would ap- 
pear that increased circulation in the 
lower rows of tubes of a_ horizontal 
boiler can be obtained by constructions 
which segregate the discharge from those 
tubes up through the front header into 
the drum, and by designing the circuit to 
prevent slip and to offer the least re- 
sistance, particularly at the entrance to 
the drum. The velocity of circulation 
of a steam-water mixture increases about 
as the square root of the steam volume 
or load. 
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LIP FRANKEL, 


e imeception 


who ever since 


and organization of 


the Cleveland Branch, Nationa! 
Metal Trades Association, has been its 
secretar\ and active executive othcet 
and who previous to that time was the 
secretary of the Manufacturers’ Asso 
cla ! of Cleveland, has resigned his 
position with the National Metal Trades 


Association, to take effect at the end 
fF present term March, or as soon 
‘revious to this time as the association 
can secure someone to reheve him of 
his ities His brother, Frederick 
Frankel. wl has been associated witl 
t | r mat years aS assistant secre 
t f the Cleveland Branch, National 
Met | lrades Assoc il I caves witl 
him Phe leave take up broader 
‘ nnection witl pen price and 
traadt sociat ns \\ ( tney ilread 
T esent i lumber I i ly the 

nay i textile trades Phe will 
Is lake i tu f tl tederal trace 
WSs ict il c I le ns that 
will ¢ t mant rers nd bus 

ss thereul eT Dhe will Spe il 
re 1 the legal end f labor pr »blems 
" labor troubles Leadu manu ta 
tur I Clevelan ive ilready I 
I we rr ill t! ™m Sultat 

‘ ll continue e general 
tice I law 1 the ! narrne 
| kel & | inkel t new nice 
1019-20 Guar I 1] Cle land 

Stanley QD \\ ot . . ip 
é ger « ulroad sales 
il set Cc dey time t o the Prest 
()-] ( fit i pe lis 

C. W. Stoup, chief inspector of the 
Pittsburgh Crucible Steel Co., Mid 
lat l, Pa | is et sterred to the 
Crucible Steel Co.’s plant at Norwalk 
©.. as works manager 


Mundi« 


superintendent of the 


rchant and bar mills of the Pitts 
urgh Cruc le Steel (oOo Midland 
Pa has resigned to ac ept a pos 
n the south 
R. ] Montgomery general sales a 
I t ‘ PI la le Ip] i & Readir \ ( i! ¢ 
Iron Co has bee elected a ce pr 
dent and will cont é 
agent 
( 
i 
~ ‘ ‘ 
\f { 
{ ( 
| \\ P; ‘ iver , 
I Kil P pl t t McClis 
Marshall ( Pitts d Georgs 
2 T)a rt} . ] | 


8 a PRT ser tnd ee, SIO 6 ES 7 a8 " 


MEN OF THE IRON TRADE 


What they are doing 





7 Where they are 


Pittsburgh, will 


Affecting Costs of Structural Steel 


Shop Work”, before the Engineers’ 
Society of Western Pennsylvania on 
Oct. 31 

\ I Mack tor many years th 
head of the export freight and cea 
steamship depart: ent ot the Lnited 
States Steel Products Co., New York 
has becom« presidet [ ol the ederal 
Shipping Co., New York 

D. P. Lamoreux formerly presi 
dent of the Beaver Dam Malleable 


Iron Co., at Be 


. aver Dam, Wis., is now 


+} +! | 1,1 
with Lie maieadic 


associated iron 


department of the 


Foundry Co., at Brantford, Ont 

W. |] Davidson, until 1 
nected witl the el > | : 
gy ( Pitts b 

pil er ¢ tne ( ] 

\ erica st | 
(sranite City, II 

RR M orehe | w I has een de 

fied with the Pittsburg! othce I 
Rogers, Brow x | Cincinnat i 
1] ears ) Nov. 1] will be tran 
terred t the Cleveland office of that 


ver ~ r 
r ears ‘ 
1 ' t 
t r sales ¢ { ‘ 
t y T ( ty ‘ ; 
‘ vf 
. > ‘ . 
signe the ( 
( a 
il c 
, S ( 
‘ ) (of i i 
| +} ; 
| 
) t é é 
‘ 
‘ ( mr { ( 
ect 
| ' 
} “~s 1, | 
‘ 
{ 
’ 
| 
' ' 
k 


> APRA a SFO" 





Pa Mr 


sauqua Schuler formerly was 
connected with the Allentown office 
of the Fuller company. Associated 


with him is W. Butler Neide, who 
was transferred from Catasauqua to 


Pittsburgh 


i] | Stocker recently identified 


vitl rrimble Mudge & Co., Ine,, 
Pittsburgh ‘ Nov ] accepted a 
Osition as assistant district manager 
the Cohen-Schwartz Rail & Steel 

{ st Louis wit! othces in the 
Oliver Idi Pittsburgh Mr. 
stocker ha eC connected with the 
ro nd steel scrap trade Tor about 
1} years ind tor some years was 
entihed with the Wilkoff Bros. Co 
rstow! S. Walter Platt, form 

rl Pitts rel district manager ofl 
e Cantor ron & Metal Co., Canton, 
() harge of the Pittsburgh 
fice of the ohen-Schwartz company 
Ibert Patt for the past 10 years 
perintende e steel works of 

‘ National Tube Co., Lorain, O,, 
re one ecome connected 

| ‘ ss & |! iwhlit Steel Co 
vhere he I] n charge of the 
essemer, ope irth, skelp and two 
uf Ils e Aliquippa works o 
mpany erore lea nes the Na 


nal Tube Mr. Patton was pre 


te handsome mahogany chimes 
| » ellow workers After 
k's Mr Clemet he 

S ‘ } ew ties n Nov. ¢ 
' ne T cT i> SI int 
é le Mr. Patton, will 
per ntendet t al d 

een appointed assist 

per ICcCcee’ Mr 

B. Hunt ( 

‘ the } irg 

~ | Ma id 

| | ‘ \ 

t ge club I to 

eS N ov & the 

‘ } Trad Edu 

‘ tf uca 
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’ . 

‘ 
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k 
, 
F 
ib 
f 
' 





958 


Water Plant 


To Be Built at Lima—Toledo Company 
Has Paper Mill Contract 


Toledo, ©., Nov. 6—The city of 
Lima, O., is to have a new $550,000 
water purification plant, and Wm. G. 
Clark, Toledo, consulting engineer, 
with offices in the Spitzer building, 
has been retained by the Lima di- 
rector of public service, on the work. 
Mr. Clark is a man of wide experi 
ence in this class of work and was 
the engineer in charge of the Toledo 
filtration plant, which cost $3,000,000 
and has proven a splendid success. 
The daily capacity of the Lima plant 
will be 8,000,000 gallons. The plans 
call for a pumping station, and a 
storage reservoir with a capacity for 
800,000,000 gallons. The equipment 
will ‘consist of one 6,000,000-gallon 
high-service pump, three 4,000,000-gal- 
lon Idw-service pumps, one 500-kilo- 
watt turbo-generator, two 225-horse- 
power water tube boilers, one 66-inch 
by 150-foot stack and a low-service 
pumping station containing 225,000,000 
gallons, low-service pumps. The bids 
on this work will be received some 
time during December. 

The Skeldon Engineering Co., of 
Toledo, has secured the contract for 
the engineering work on one of the 
largest paper mills in the country, 
which will be erected by the Great 
Southern Lumber Co., at Bogalousa, 
La. The plant will have a capacity 
of 225 tons of finished paper a day. 
There will be used in the construction 
of this plant 1,000 tons of structural 
steel. The plant will be completed 
and ready for occupation late in 1917. 
The Boerder Process Steel Co., To- 
ledo, the only plant in this section 
which makes a business of refining 
tungsten ore, reports that inquiries 
have been received for this product 
from Russia, France and Sweden. 
Owing to transportation difficulties, 
satisfactory prices could not be made 
and no contract was consummated 
The Boerder company uses all of its 
own product in the manufacture of 
high speed steel tools \ process ol! 
casting high-speed steel tools has been 
put into successful operation by this 
concern, which, the management states, 


not only reduces prices on these art 


w 
yt 


cles, but raises the standard fr 
to 40 per cent. The Toledo Ship 
Building Co. is now using cast high 
speed countersinks with excellent suc 
cess They have been given a fait 
try-out, as they have now been in us¢ 
for the past ¢ignt months and the 
ship-building company has expressed 
the intention of using them exclusively 
in the future Other ship-building 
concerns are now trying them 


he Toledo Machine & Tool ¢ 


THE IRON TRADE REVIEW 


has completed an addition to its forge 
shop, which will double its former 
capacity. Thirty tons of steel were 
used in the all-steel roof and trusses 
which support the building. Another 
building is to be erected by this con- 
cern at an early date to be used for 
pattern storage. This building will 
be three stories high and the only 
openings will be two fire doors, one 
at each end of the building, and a 
skylight of wire glass. Ninety tons 
of structural steel will be required 
The Heartley Machine Co. is at 


work on a beet harvester, which 


its 
promoters expect to make a fortune 
for them. The new machine will be 
given a try-out in this section when 
completed. It is a unique invention 
and considerable interest has been 
attracted to it among machine men 
generally. 

The McNaull Boiler Mig Co. has 
just delivered to the board of educa- 
tion at Portland, Ore., two 250-horse- 
power McNaull water-tube boilers for 
use in the heating plant of the 
Benson school. 

The United States Malleable Iron 
Works is doing a remarkable busi- 
ness this year and, according to Man- 
uger Hagener, has already contracted 
for more than 50 per cent of the 1917 
output of its products 

Federal Judge Killitts has ordered 
Receiver Walter L. Ross, of the 
Clover Leaf railroad to purchase 5,000 
tons of 80-pound steel rails for the 
improvement of the tracks of the 
road. The rails are to be delivered 
during the year 1917 and the approxi- 
mate cost will be $150,000. 


Will Add to Facilities 


Excavations have been started on 


additions that will be made on the 
Cleveland and Lorain branches of the 
American Ship Building Co \ 
l-story addition, 60 x 120 feet, will be 
added to the machine shop I the 


Cleveland plant 


ot 00 x 120 feet, and 40 x 110 feet, 


The Worcester. Mass.. \ M ( \ 


ving raised $376,803.00 in an eight 
days financial campaign will proceed at 
nce with the erection of a marble 
rick, 7-story, 100 x 150-foot ulding at 
766 Main street in that city, which will 
be me of the finest of its kind in the 
United States Worcester manufa 
ers espec v ti S¢ If t] ror steel 
met ndustry re resp nsible tne 
success of the undertaking. ha gg 
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Drawback 
Is Granted to Encourage Ship Build- 
ing in Dominion of Canada 
Toronto, Nov. 6 


courage ship building, the Canadian 


In order to en- 


government has passed an order in 


council granting a 99 per cent draw- 


back of customs duties on articles 
used in the original construction of 
ships measuring over 500 tons gross 
tonnage, built in Canada, to be ex 
ported tor outside registry 

\t a meeting oft the directors of 
the Nova Scotia Steel & Coal Co. at 


Montreal on Oct 30 it was decided 
to build a second ocean-going vessel 


about 25 per cent larger than the 


first now under construction Colonel 
Cantley, the president, stated that the 
company had booked rders to ca 
pacity up to the middle of 1917 and 
that business had been offered for 
the second half of the year, but th 
company had seen no reason for ac 
cepting contracts so tar ahead At 


the plant of the Eastern Car Co., a 
subsidiary concern, a drop forgings 


plant and an electric furnace are i 


process of installation, which will 
make the works self-contained in 
every respect. In addition to foreigr 


business the company is filling an 
order for 500 50-ton cars for the 
Transcontinental railway, which will 


be finished about the end of the year 


The Dominion Steel Corporation is 


receiving numerous inquiries from 
\merican steel companies which are 
desirous ot purchasing supplic S ot 
iro! ore | p to the present the 
cK inv nas ne eT soid il I its 
ore in the United States 
The It te natio al Nicke ( ] is 
1 ¢] f ‘ r- 
col pleted 1 survey ror ts re nery 
at Port Colborne Ont and begun 
¢ cavatior WOTK 4 i view I navy 
neg the Tour! d ( lete etore 
the nte sets It t S Ss a ) 
lished 1s exnecte int 
11 ‘ 
i r¢ | Ove 4 ? i i 
| will . nilt ‘ te « ‘ ¢ 
nial 
| i 7 Ty ~ 
A ‘ “Ud | { Cdpa 
faund ne ssa | —_— 
‘ nile W) 4 \ 
. 
ew technical 1 cesses w , ‘ 
‘ | ( iT is set is 
£5 000.000 ¢ ‘ er tl cos l 
I ish America 3 ( - 
is vet 1¢ niteiy e¢ ( sit 
ts nervy ; ; e 7 S ; + ‘ 
, 974 
1s a \ ? , 
Niagvat . 
The former site of tl Best Mig 
Co.. 72 x 400 feet, at Twenty-fifth and 
\ 11 1 ] ) 
the llecheny Valley railroad, Pitts 
burgh, has been sold by E. W. Mudge 
and others to Hous an & Wimmer 
scrap iré lealers. Pittsburgh 
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Engineers 


Will Meet in New York—Many Papers 
to be Read 


4 wide range of subjects will be 
discussed at the thirty-seventh an- 
nual meeting of the American So- 


Mechanical Engineers, to be 


the 


ciety of 


held in Engineering Societies 


building, New York, Dec. 5 to 8. 

Dr. D. S. Jacobus, president, will 
speak on “The Relation of Educa- 
tion to Engineering”, at the open- 
ing session and president’s recep- 
tion, Tuesday evening. This will be 


introduction of the 
The 


guests and members, 


followed by the 


president-elect. reception, at- 
tended by ladies, 
will be informal. 

The 
the 
prizes, 


business session. 


followed by 
awards of junior and _ student 
and memorial exercises in 
honor of John E. 
honorary member and foun 
the will be held 
Wednesday After hese 


presented by 


Sweet, past 


presi 
dent, 
der of society, 
morning 
events will be 


George A. Orrok, on “Proportioning 


papers 


of Surface Condensers”, by |! I 


Breckenridge and D. B. Prentice, on 


“The Testing of House-Heating Boil- 


ers”; and by Arthur C. Scott and 
J. R. Bailey, on “Water for Steam 
Boilers—Its Significance and Treat- 
ment”, 

Wednesday afternoon papers. will 


Arthur D 
V aste 


Purposes” 


Pratt, on 
Heat for 

by R 
Pigott, on “Graphic Methods of 
the Opera- 
Steam Power Plants”; by 
Azbe, on Ef- 
by Arthur N. Sheldon, on 


Transmissi 


be presented by 
“The 
Steam 


J. S. 


Utilization of 
Generating 
Analysis in Design and 
tion of 
Victor J. 
ficiency” 
“Heat 
Types of Sash”; and by 
to be named, on textile engineering 


subjects, and “Th Standardizatior 


of Machine Tools and Machine Shop 


Practice.” Frank B. Gilbreth will de- 


scribe his experiences in the European 


war zone, at the smoker Wednesday 





evenir 

Thursday morning papers will be 
presented by J. G lors¢ “Accu- 
rate Appraisals by Sh Methods 
by H. L. Gantt, o1 r uctive Ca 
pacity a Measure of Value of an 


Industrial Property by speakers 
yet to be amed n valuatio sub- 
ects 

Thursday afternoon will be devoted 
to papers by O. C. Berry, on “A Gas 
Producer for Bituminous Coal”; by 
P. W. Swain, on “Commercial Samp 
ling and Gas Analysis”; by A. A 
Potter and W. A. Buck, on “An In 
vestigation of the Internal-Combus 
t Engine as Applic » Tracti 
Engines”; and by R rt Farhar 


THE IRON TRADE REVIEW 
on “The 
and the 


Ratio of the »pecine Heats 
Coefficient of Viscosity of 


Natural Gas from Typical Fields” 
Thomas O. Lisle will give an “Illus 
trated Review of the Workspoo! 


Marine Diesel Engines”. The annual 

reunion and dance will be held Thurs 
! " fo]! « lect ; 

cay evening, frolowing a iecture ve 
» be arranged 


Sanford \ Moss 
ill 1 a | “The Impact 
Tube”: F. G. Coburn, W. W. Web- 
ster and E. | Patch liscuss 
leat Treatment of Wrought Iro: 
Cable”; 


Friday morning 


will 


Chain Herbert B. Reynolds 


will read a paper on “The Flow of 
Air and Steam Through Orifices” 
and other papers will be presented 
on railroad and marine subjects. A 
public hearing by the oiler code 
. eto 7 4 held Frid fter 
commiuttee will be heiad day atte 

noon and continue Saturday morn 


ing, closing the convention 


_ 4 2 
Large Extensions 
Being Made by Willard Storage Bat- 
tery Co., Cleveland. 


Willard 
is engaged in the « 


The 


Cleveland, 


Storage Battery Co., 
ynstruc 
tion of two 


new buildings One of 


220 feet. 


approximate 


these will be 135 x 
stories, and will cost j 
$115,000; the other will be 90 x 240 
and 
heavy mill construc- 
the 


output of the 


will cost $75,000 


Both will be of 
completed in 


and will be 


early part of 1917. The 


tion 


company is, at the present time, ap 


proximately 4,000 st 


rage batteries per 

lay. With the addition of the new 
ildings, it is estimated that the out 

{ will be raised about 75 per cent 
The fi space will be increase 

it > per cent 

The addit nes cw struc 
tures will pr le f the ma 
e shop as as for other de 
irtments 1 pressed space Phe 
company will soon |! the arket 
for machinery, machine shop supplies, 


gravity conveyors and hoists 


cranes 
however, is 


A new power plant, 
portant 





probably the most in improve 


nent that the Willard company plans 
The ympany is in the arket for 
several 1,000 lowatt generator sets, 
two 500-kilowatt generator sets, two 
wk wat irl es tu a rse 
ver boile et [ juipment 
I 
i “4 s c nas i ea be If 
sta 
i Mince al a 
s able r ¢ luding 
a < if c S¢ Ss ri j 4 
ing : y, W é hased 
P ‘ M ( 
“4 4 ~ 
S| 
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Coke By-Products 


Government Buys Toluol—Spot Ben- 
zol Has Weakened 
New York, Nov 7—The United 


has entered the 
of toluol and is 


States 


market as a 


government 


buyer 


asking for 150,000 gallons for the 

est possible delivery during 1917. 
Other large inquiries are pending 
and considerable business is being 
closed Probably one half of the 
expected supplies of toluol for next 


under contract, it is 


year now are 

estimated Prices vary widely. On 
spot, $3 per gallon still is asked by 
some sellers, but this has been shaded 
50 cents or more. Contracts are 


around $2. Spot benzol has weakened 
through heavier resale offerings which 
have grown as the year-end expiration 
of 12-month contracts has approached. 
Some buyers, who for various causes 
have found they will be unable to use 
the full their contracts, 
now are turning sellers. Prices cover 


amount of 


wide spread. Leading first sellers 
re holding 55 cents as a minimum, 
but resale lots have gone consider- 


bly lower Buyers are holding off 
from contracting, expecting lower 
prices. Sellers are pointing out, how- 
ever, that considerably more than 
half of the scheduled output for 1917 


already has been taken up, chiefly by 
European buyers, and that the future 
market has a good foundation. Con- 
ts are quoted from 55 to 60 cents 
\ heavy demand for phenol for ex- 
rt continues Buyers bidding 
slightly under 55 cents per pound, but 
to satisfy their demands. 


trac 


are 


have trouble 


the supply is very limited. Mod- 

t sales are being made at 55 
cents Contracts are inactive. Mak 
ers would accept some contracts at 
ents, but the users are not much 
sted. Solvent naphtha remains 


ik at 30 cents per gallon for spot 


at 25 cents for contract. Active 
ind for sulphate of ammonia for 
shipment by the end of March con- 
ies and producers are unable to 
it ecause their outputs, except 
ll ire taken up far 
i P ure ligher at from 
86 to $3.88 p« 100 pounds at tide 

Quotations are as follows 

Market Prices for Coke Oven 

By-Products 
Spot 

‘ t Pr s Pi t 
$0.55 
2.25 to 3.00 
25 to vl 

I i ers Plant 

I Se poard 
; $3.86 to 3.88 

Contract 

t Producers Plant 
$c 55 to 60 
2.00 to 2.25 
25 

I I rs Plant 
$0 en 

' ¢ Seaboard 
y $3.86 to 3.28 











Business News of Nation’s Capital 


Low Bids on Armor Plate in Spite of High Cost of Material and Labor 
—Further Legislation May Be Necessary to Expedite 
Carrying Out the Naval Building Program 


of The Iron Trade Review, 
206 Corcoran Bidg , 
Nov. 7, 1916 


Bureau 


ESPITE the 

great increase 
in the 
labor and 


cost of 
ma- 
terial bids for 
armor plate 
for four bat- 
tleships and 
four battle 
cruisers which 

— were opened 
last Wednesday by the bureau of 
ordnance, navy department, revealed 
the fact that the prices varied but 
littl when compared with the figures 





upon which awards for armor were 
made last year. Secretary of Navy, 
Josephus Daniels, who almost invari- 
ably issues statements after armor 
bids have been opened attacking the 
manufacturers, was not in the city 
last week, and it remains to be seen 
what attitude he may take toward 


the latest bids opened. They involved 
45,583 tons of armor plate, greatly in 
excess of any prior tonnage for which 
the department has ever sought prices. 

The requirement for the four battle- 
ships involves 41,130 tons of Class A-1 
(side armor); 2,312 tons of Class A-2 


(turret); 1,780 tons of Class B (spe- 
cial treatment plates); 346.8 tons of 
Class C-l (bolts and nuts), and 13.2 


tons of Class C-2 (bronze tap bolts). 
The battleships will require 8,010 tons 
of armor each and the battle cruisers 
3,385 tons each. 

The prices and tonnages offered by 
each of the companies follow: 

Bethlehem Steel Co. 

For two battleships: 


Not to 
Price exceed 
Class per ton. tons 
ee Mend bi cwes $420.00 14,479.2 
A-2 485.00 820.0 
et ade dese ahaa @ meee 466.00 602.0 
C-1 ‘ Tye Pee 395.00 116.0 
C-2 Rebeoaseheder ee 785.00 4.0 
For two battle cruisers: 
DA icon sttnuerscuce QURREO 6,086.0 
A-2 , 485.00 336.0 
B 466.00 288.0 
C-1 395.00 57.4 
C-2 : 785.00 2.6 
Midvale Steel & Ordnance Co. 
For one battleship: 
eee had $427.00 7,500.0 
gh teeing a 496.00 450.0 
is . , 466.00 325.0 
C-1 awe 385.00 60.0 
C-2 fais caeae 
For one battle cruiser: 
A-1 ssccvencctacess.. ORG 3,200.0 
A-2 . pe bseed ceure 496.00 200.0 
Si dui ths en Coie nn bss ¢ 466.00 150.0 
a Pre seduce) | ee 30.0 
Pe Bheceest ayy ° 


Carnegie Steel Co. 


For two battleships: 
A-1 sodudes $425.00 14,479.2 
A-2 : . 486.00 820.1 
= - 460.00 602.0 
C-1 and C-2 ° 
For one battle cruiser 
A-1 , , $425.00 3,043.0 
A-2 486. 01 168.0 
 -_s 460.00 144.( 
C-1 and C-2 : ad 
Pittsburgh Screw & Bolt Co. 
Oe: xs .++ $448.80 346.8 
i < ‘sees .. 2,240.00 13.2 
It is believed that armor for two 
battleships and two battle cruisers 
will be awarded to the Bethlehem 
Steel Co.; for two battleships and 
one battle cruiser to the Carnegie 
Steel Co., and for one battle cruiser 
to the Midvale Steel & Ordnance Co 
The bid of $420 submitted by the 
Bethlehem company for Class A-l 
armor for two battleships was the 
lowest offered on this grade which 
represents 90 per cent of the total 
tonnage and is $5 less than the price 
at which awards were made for it 
last year. This company asked $435 
for Class A-1 for two battle cruisers, 


presumably because a smaller amount 


of tonnage was involved and also be- 


cause Class A-l armor for the cruisers 


will be only 5 inches thick and will 
require more machining and forging 
for the same class of armor for the 
battleships which will be from 13 t 
14 inches thick. The Carnegie con 
pany, however, submitted the sam 
figure, $425 per ton, for Class A-l, 
for both types of vessels. The bid 


of $485 offered Bethlehem con 


by the 


pany for Class A-2 armor was the 
lowest submitted on this class, being 
$1 per ton under the Carnegie bid 
of $486, at which price awards wert 
made last year for this class of ar 
mor. The lowest bid on Class B 
armor was made by the Carnegie 
company at $460 per ton, the price 
at which awards for this class were 
made last year. The lowest bid on 
Class C-1 was made by the Midvale 


company at $385 per ton, comparing 
with a price of $376 at which awards 
for this class were made last year 


Ask for Suspension 


Washington, Nov. 7.—Protest was 
made last Thursday before the 
of suspension, 


commission, by 


board 
interstate commerce 
producers 
the 
railroads 


interested 

consumers, asking for 
tariffs filed by 
trunk territory 


and sus- 
pension of 
in western 


line which 


960 


cancel prevailing rates on iron and 
steel products and praying for the sub- 
stitution therefor of fifth class rates. The 


tariffs have been filed to become operative 


on Nov. 15, and it is claimed they 
would result in increases ranging from 
40 to 50 per cent The tariffs would 


apply to all points in the territory 


named, and cover from 75 to 80 iron 
and steel articles, such as structural 
and railroad material, wire nails, fenc- 
ing, etc. E. T. Boyd, tariff agent for 
the railroads, also gave notice that 
it was proposed to file tariffs soon 


making similar increases in the rates 


on iron and steel pipe to apply from 
them 


fifth 


some oT 


all producing points, 


to be commodity rates and other 


class rates 


Among 


the new tariffs 


those wl o 


+} 


was ( I Lingo, traffic 


manager for the Inland Steel Lo 


Chicago He objected in particular 
to the proposed increased rates from 
Chicago and group points to St. Paul, 
Minneapolis and Duluth rhe present 
commodity rate of l4c per 100 pounds 
from Chicago to St. Paul and Min- 
neapolis, would be increased to 20k 


class rates 


per 100 pounds if the fifth 
went into effect Mr. Boyd claimed 
that the tariffs were designe to equal- 
re the rates between wester©r! and 
eastern producing points, asserting 
that most tl n and steel prod 
cts orig g ste producing 
points take the frit] class rating. 
Protestants ( he hand, 
claimed ester p Ss ire 
ilre idy dist if air i t 
| tsburgh i her I nent 
points « p! t! t eas 


" 
Program 
Washington, Nov. 7.—N depa 
ment officials are showing considera 


ble concern over bids submitted by 
private ship builders for vessels for 
the first year’s building program car- 
ried in the new naval act The figures 
submitted i 1 nut r ¢ nstances 
yn importar units the progran 
are eithe in excess ) the limit <« 

cost set y coneress Carry cor 

ditions which cannot be legally YI 

sidered This situation which grows 
out of the increased costs prevailing 
in the labor and materials markets 
may result in delaying constructior 


f the vessels 
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of an agreement at once for the build- 
ing of some of the vessels, it may be 
necessary to enact further legislation 
by which the limits set for building 
them will either be increased, or the 
work will be based upon the cost of 
construction plus a stipulated profit. 
This latter plan was adopted by con- 
egress with regard to building the 
four battle cruisers, for which bids 
will be opened on Dec. 6, but does 
not apply to any other units carried 
in the program. 
When bids were 
Wednesday for four scout cruisers, 
27 coast defense submarine and two 


opened last 


800-ton seagoing submarines, it de- 
veloped that the Seattle Construction 
& Dry Dock Co., Seattle, Wash., was 
the only builder . who submitted a 
direct figure. It offered to build one 
scout cruiser for $4,975,000, delivery to 
be made in 30 months. This price is 
5,000 below the cost limit of $5,000,- 


$2 
000 set by congress. The bid was 
based on department specifications, 
including hull and turbine machinery. 
[Two other yards which offered to 
build these vessels put their proposals 
in such form that it seems they can- 
not be considered. The Union Iron 
Works, San 
build two scout cruisers upon a basis 
of the cost of construction plus a 
profit of 15 per cent. The Fore River 


Francisco, offered to 


Ship Building Corporation, Quincy, 
Mass., offered to build one or more 
on the same basis, and in another 
proposal submitted the same terms it 
did the previous week as to battle- 
ships. They were fixed on a sliding 
scale governed by the current cost of 
labor and material, the government 
to pay any increased costs that might 
occur, or to receive the benefit of 
any decreased costs, should they occur. 
The items of cost would be submitted 
by the Fore River company to the 
federal trade commission and the navy 
department annually. Using the pres 
ent current prices of labor and ma- 
terial, this company offered to build 
two scout cruisers, one to be delivered 
in 33 months and the other in 36 
months, for $4,900,000 each, depart- 
ment plans and specifications, includ- 
ing hull and turbine propelling ma- 
chinery It is said that the Fore 
River company’s bids on the scout 
cruisers, as well as its bids on battle- 
ships, cannot be considered under the 
provisions of the naval act as it now 
stands. The New York Ship Building 
Co., Camden, N. J., in a letter to the 
department, said it found it could not 
come within the limit of cost set on 
scout cruisers and therefore was un- 
able to bid on them. 

The situation with regard to scout 
cruisers indicates that it will be neces- 


Sary to readvertise for bids for three 
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if them, provided the Seattle com 
pany is given one. But even if it is 
necessary to readvertise, it would 
seem the navy department and private 
builders would have to first come to 
an understanding before satisfactory 
offers would be made, or further legis- 
lation would have to be enacted by 
which the cost limit would be _ in- 
creased or the plan of bidding adjust 
ed to accommodate and protect pri 
vate builders against loss of money 
on contracts. It has been significantly 
noticed that the navy yards have not 
offered any bids on the scout cruisers 
or battleships, but it is understood 
the Mare Island, Cal., navy yard has 
offered to build one or more torpedo 
boat destroyers. Indications seem to 
point to the fact that not only be- 
cause the navy yards are already 
crowded with work, and perform it 
slowly, but also because the navy 
department thinks they would be un- 
able to execute contracts for the 
bigger vessels, it has been considered 
wise not to let them do any work on 
these types of ships. 

Bids for the submarines were sub 
mitted by the Electric Boat Co., the 
Lake Torpedo Boat Co., and Schnei- 
der & Co., Paris. The latter concern 
said it could not submit lump sum 
bids because it had no accurate knowl 
edge as to the cost of American labor 
and materials. It offered several propo 
sitions looking to the leasing to the 
United States government of designs 
of submarines it had built for the 
French government at the Creusot 
works The numerous proposals of 
the two American companies ap 
parently show they were well within 
the limit of cost set by congress and 
will be awarded the submarine cor 
tracts 

Provided awards for the four bat 
tleships and 20 torpedo ,boat destroy 
ers are made upon the basis of bids 
which have been submitted, it seems 
opinion that the former 
will be divided between the New 
York Ship Building Co. and the New 
port News Ship Building & Dry Dock 
Co., Newport News Va Three of the 
torpedo boat aes ovyers may if is 
said, be given to the navy yards, two 


to William Cramp & Sons Ship & 


Engine suilding Co., Philadelphia 
eight to the Fore River Ship Building 
Corporation, and three to the Union 


Recent renorts state it ‘ eT 
chant mill of the Pittsburgh Crucible 
Steel { ) M tlar i. Pa ke all its 
previous records Ox 2¢ y rolling 
543 tons of high carbon steel rounds 
in 12 irs. During this period the 
sections were changes 1 three times The 
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actual rolling time was 11 hours and 
30 minutes. During this record, there 
were times when 199 billets were 
rolled in one hour, and the turn was 
finished by making an average of 
175-5/12 billets per hour, P. J. Mundie, 
superintendent of the above mill, is a 
man of wide experience and has had 
marked success during his associa- 
tions with the Crucible company 


Foreign Trades Council 
Meeting 


rhe annual convention of the Na- 
tional Foreign Trades Council will be 
held at Pittsburgh, Jan. 25, 26 and 27, 
1917. J. Rogers Flannery, J. J. Nord 
man, E. M. Herr, Col. H. P. Bope, 
F. F. Nicola and W. S. Linderman 
have been appointed members of the 
local executive committee in charge 
of the meeting. James A. Farrell, 
president of the United States Steel 
Corporation; Samuel P. Colt, presi 
dent, the United States Rubber Co.; 
P. A. S. Franklin, president, the Inter- 
national Mercantile Marine Co.; Fair- 
fax Harrison, president, the Southern 
Railway Co.; Louis W. Hill, president, 
the Great Northern Railway Co.; A 
B. Johnson, president, the Baldwin 
Locomotive Works; Cyrus H. McCor 
mick, president, the International 
Harvester Co.; John D. Ryan, presi 
dent, the Amalgamated Copper Co.; 
Willard Straight, president, the Amer 
can International Corporation; Frank 
\. Vanderlip, president, the National 
City Bank of New York, and J. N 
W illys-Over 


land Co., will be among those who 


Willys, resident the 


ake a prominent part in the meeting 


Will Build Blast Furnace 


Chicago, Nov. 6.—The Iroquois Iron 
Co. is planning further extensions 
for its plant at South Chicago. Cor 
struction shortly will be commenced 

t a fifth blast furnace stack and 
probably a six within a short time 
after The plans also include ex 
tensive alterations o1 A” furnace, to 


bring its capacity to 300 tons per day 


This stack is now operated by the 
Miami Products Co. on ferro-man 
ganes¢ Within the next six or eight 


nonths the changes in “A” furnace 


will be completed together with one 
f the new stacks. In case of unex- 
pected good fortune in obtaining ma 
terial both new stacks may be in oper 


! 
ation during the latter part of next 


7 , 
4 y\ rk s De wm « arried I rward 
‘ 17 ' +} ’ ter 
i y c t and converter 
t be used in the production of bes 
semer ingots sale in the oner 
‘ 
rket 











Iron and Money: Fact and Comment 


Crucible Steel Co. Reports Earnings of 52 Per Cent on Common Stock 


—Explains Conservative Disposition of Profits 


66 W' BELIEVE in the rec- 
ognition of the need 
of tempering hopefulness 

therefore 


judgment and 


treat 


with good 
our present 
good 


conserva- 


wisest to 
the 
with 


believe it 
prosperity and 
in 1917 


prospective 
year great 
tism,” 

This is part of the official message 
to stockholders which accompanies 
the report of the Crucible Steel Co. 
of America for the year ended Aug. 31. 
It outlines briefly the policy of all 
steel companies, from the Steel Cor- 
poration the steel 
producer. All have their 
attitude by their 
of earnings, for shareholders have not 


down to smallest 
indicated 
careful disposition 
participated in profits to any consid- 
erable extent. 

Crucible’s report shows earnings of 
the $25,000,000 com 


52 per cent on 


mon stock, after allowing regular 
preferred dividends. Net profits 
amounted to $13,223,655, which were 


disposed of as follows: Dividends, 


‘ 


$2,125,000; increase in current assets, 
$10,060,288; additional property, $1, 
038,866. 

The income account for the year 
ended Aug. 31, compares as follows 

1916. 1915 

Gross profits ......... $16,528,748 $5,220,921 
Deprec. and renewals 1,915,240 1,464,616 
Interest on scrip..... 595,282 634,112 
Contingencies ..... 794,570 48,443 
Total charges ........ 3,305,092 2,147,171 
Net profits .....ssee0- 13,223,655 3,073,750 

There was appropriated from the 


surplus for property and working cap- 
ital the sum of $15,000,000, leaving 
the unappropriated surplus $6,543,605. 

The Crucible Steel Co. has done 
little to wipe out the score of back 


dividends accrued on the preferred 
stock. Only 8% per cent was dis- 
bursed on this account in the past 
year and the company still has 23% 
per cent outstanding. Chairman Her- 
bert DuPuy explains the company’s 
position as follows: 

“The argument is that present 
profits, after paying debts, should be 
first utilized to place the company 
in an impregnable position against the 
inevitable reaction to follow the set- 
tlement of the European war To 
meet these future conditions, your 


the need of making 
plants to 


officials realize 
large expenditures in its 
maintain an economic position in com- 
petition with other manufacturing con- 
cerns, both abroad 


at home and 


Against Future Trade Reaction 


the 


spent 


back 


money 


into property 


“Putting 


large sums of already 


and to be will not only ac 


spent, 


complish this, but will cut operating 
costs to a level where competition 
can be fairly met. These expendi- 


tures must necessarily be taken out of 

profits.” 
While much 

election for 


interest has been taken 


in the weeks past, the 


stock market has reflected little of this 


feeling. Despite the issues which were 
believed to be hanging in the bal- 
ance, steel shares were strong on all 
exchanges and several made new high 
records. United States Steel climbed 
to a new high of 123 Monday 
Quotations on a number of iron, steel 
and industrial shares at the close 
of trading on the New York stock 


exchange Nov. 4 and net changes for 


the preceding week are shown in 
the following table 

Ame { , 

Amer mn Car prid 11 

Amer. Car & I 69 

Am Car & Fdy., prfd 18 

An in I on 8 
Ame n I or v t ] S 
American Steel |! Irie 64 
Baldwin Locom 8 

Baldwin I m e, f é 
tethlehem Steel 678 ¢ 
Be hem Ste« pri l 
Colorado Fuel & Iror 4 
Continental Car 1 g 
Continental Can, { 

Crucible Steel . 

( icible Steel pr 12 

General Electr 18 

Gulf States St rf) 

( States S ; 101 

f ~ SF I 96 

I t Harv f N. J 1] 

Inter. Harv f N. J., prfd ' 

I nal Harv ( [ 

Inte t’l Harv. ¢ prfd 

Lackawanna Steel 

Nat'l En. & St f 

Nat'l Fr & Stmr r pri 

Pressed Steel Car 74 
Pressed Steel Car. prfd 104 
Pullman Palace ( 168 
Repub! Iron & S 7 

Republic Iron & Ste prfd. 114! 

U.S CI. P. & Fay. Co.. 25 
na Ee PR ay Co., pr é 

linited Gear C ' 19 

United Stat Sr orfd 

West e Mfe. C 


Carbon Steel Earnings 


The Carbon Steel Ca. Pittsburgh. has 


just issued its twenty-second annu 


port, for the fiscal year ended Oct. 1 
The report shows net profits of $3,099.- 
610 after payment of all expenses. 
terest on bonds, collateral trust t 


and bill 


special bonus to 


s payable of the company and a 
employes. The bal- 
available for dividends 
the $3,000,000 common stock 
allowances, expenses and pre- 


The 
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ance ) equaled 80 


per cent on 
after all 
surplus as of 


ferred dividends 


Oct. 1, 1915, having been $132,687, the 
last year’s profits brought the total sur- 
plus to $3,100,947, as of Oct. 1, 1916, 
including sundry adjustments. 

President Charles McKnight remarks 
to stockholders that “at the time of 


annual meeting last year, you were in- 
business of your com- 
pany was in satisfactory condition, but 
that no practical results had been as 
yet received, as several large contracts 


formed that the 


had not been finished. It is gratifying 
to report that the estimates made by 


your officers have been confirmed, both 
as to the profits realized on regular do- 
mestic business and special contracts for 
war munitions and materials.” 
Evidence of the successful results 
from the contracts President McKnight 
mentions is found in plenty in the state- 
ment. On Sept. 20 directors of the 
company declared dividends on the 
ond preferred and common stock on the 
first time in more than 
was disbursed 
addition, a 


sec- 


latter for the 
10 years. Six per cent 
on each issue Sept. 30. In 
the condensed balance 


30, 1916: 


Following is 
sheet as of Sept 


CONDENSED BALANCE SHEET. 
As at Sept. 30, 1916 
Assets 
R est plant, 
equip. & goodw 6,344,411.91 
A 1 bills rec.$ 2,64 
[Inver t cost 1.178.207.83 
De 1 g £54 48 
nts 00 
I $$ 2,715,775.82 
),060,187.73 
I $5 
1,5 
: . “_e 
; wt 
‘ { ¢ 
yr € t ~ 
S ( 42,001 ) 
\ H I f 16 
\ 
,060,187.7 
I nd Horace Dodge. stockhol: 
F rd Motor C Detroit 
ined a temporary injunction ir 
urt at Detroit, restraining 
Henry Ford from using the assets of 
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the Ford company to 


ness as planned, instead of 


allege that 


incre ased la 


Sia vit 


business 


war make “reckless 


CY 


profits in dividends. The Dx 


conaitio 


companys assets unwise 


extend 


lity 
litures 


the 


dge brothers 


costs and wu 
following 


of 


Financial Crop Ends 


The Buffalo Stean 
falo, and the Kelly - 
Roller Co., Springfic 
col solidated The 
known as the Buffal 
( The mar t W 
fiel Re llers I 
from two and on 
will be made 

> > 

Ihe Charcoal | 
reports p fits 
quarter Sept. JU, > 4] 

g all expenses A ne 
905 is carried t urp 
$10,511 for interest i 
nd $24,000 for « g 
struction costs oO! cw 
The net profits f t 
months were $529,884 

* * 

The Scovill Mi 
Conr has declared 
of 10 per cent, pa 
the sevent Success 
it has declars an ex 
the same amount Ext 
so far this y in t 

d wit the t er 

yments of 2 ] t 
total a idet p t 
Q9 per cent 

* * 
Co., Milwauke: 
parts, will be incr 
t $3.000.000 
100.000 commor ‘ 

lue TI 

grow! ts caf 
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ts officers. L. R. S 
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holder 
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1917 


announces 


on Feb. 1, 
Thomas 


which falls 


President W A 


that this action was decided upon at 
a meeting of directors recently Pay- 
ment of these bonds will clear away 


the kind against the 
funded debt outstanding 
Hill Steel Co. on July 1, 


051,000 first mortgage gold 


obligations of 
The 
f the Brier 


1916, was $2 


» per cent bonds, dated Feb. 1, 1915, 

lue $200,000 annually from Feb. 1, 

1917 to Feb. 1, 1926, inclusive. The 

large profits of the company the past 

year have enabled it to retire the whole 

sue on the date of the first interest 
periog 

> 2 

e Semet-Solvay Co., Syracuse, N 

has purchase pproximately 7,300 

res of coal lands in Tuscaloosa 

t Ala f the Alabama Co., 

bit ghan t e said to be 

tely $500,000 he option ol 

coa ul had been held by the 

Semet-Solvay ‘ lor a considerable 
rd 

The coal lands purchased are in the 

ty of the Semet-Solvay plant at 

Ensley, Ala This is om f the com 

y s rgest COK¢ oven plants, 240 

eing if peratior Heretofore, 


e Ensley plant has been supplied with 


il from mines ther than those owned 
the comp his is the company’s 
t purchase of coal lands in the south 


By-Product Plant 


Will Eventually be Built at Wharton 


—Lands Not Included 
7,500 acres of coal and coke land 
1 300 beehive ovens in Indiana 
nty, Pa, formerly owned by the 
A ton St ( e not included in 
t f t ale f the properties of 


Replogle and as- 


tes e coal lands recently were 
the WI bas nterests to other 
The coke « f the Wharton 


oq 
» Wik 


| eventually by a by- 
t plant The owners have com 
ted tio! f the property 
t W that two of the 
‘ ce first class condi- 
will require only a moderate 
‘ f rehabilitati work These 
‘ w be put I s] ape 
ft wr ducers pend- 
the work t f the ultimate 
tee] works at Wharton 
t f t formulated 
( ym 
‘ re mie the 
Frieder le 
, on tn this 
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ews of Employers and Employes 


Congress of Human Engineering Held at Ohio State University Discusses 
Important Questions— Personal Interest a Factor in 
Overcoming Socialistic Tendencies 


HE importance of problems 

arising from the human ele- 

ment in industry, the way the 
employers and industrial workers are 
to meet the problems were _ topics 
considered in addresses given before 
sessions of the congress of human 
engineering at Ohio State University, 
Columbus, Oct. 28-30. Engineers, pro- 
fessors, college presidents and mem- 
bers of religious and labor organiza- 
tions were in attendance. 

The congress was called to add an 
impetus to a movement to bring 
about a closer understanding between 
engineers and the men who work for 
them The engineering college of 
the university was instrumental in 
securing the congress for Columbus and 
the original conception wasthat of Prof. 
Demorest of the chair of metallurgy. 
President William Oxley Thompson, 
of Ohio State, presided at all the 
sessions. All students in the engin 
cering college were required to at 
tend. 

“T believe that the man who best 
interests the genius of the people is 
the engineer,” said Dr. D. G. Mitchell, 
president of Delaware College, New- 
ark, Del. “I present Col. Goethals to 
you as the typical man. Industry in 
this country is surging as never be- 
fore. We have never known such a 
tidal wave of prosperity, but along 
this wave of prosperity there is a 
restlessness of labor that we have not 
experienced before The crisis was 
only illustrated in the railroad strike 
And a knowledge of this restlessness 
is one reason for the timeliness of 
this congress. 

“There is a changing mind in the 
relation of capital and labor, and 
some of the results of this changing 
mind are shorter hours, better sanita- 
tion in plants, housing problems and 
corporation schools, where the work 
ing men are instructed. There are 
many things for the student to do 
when he comes to the place where he 
will have the power, such as provid 
ing decent eating halls, and encourag- 
ing the aspirations of the working 
men, learning to treat them as 
brothers.” 

C. R. Dooley, manager of the educa 
tional department of the Westing 
house Electric & Mfg. Co. took for 
his topic, “The Opportunities and 
Requirements of the Engineering Pro 
fession.” He remarked that technic 
was only a minor part of the require- 


ment of the college graduate when 
looking for a job. The time is past, 
said he, when the large industrial 
concerns are looking for the mechan 
ically perfect man. 

“The test of a man is, if he can 
do a new job right the first time,” 
continued Mr. Dooley “Anybody 
can do it after he is shown how, but 
it takes a man with some intellect to 
be able to figure out a method. 

“IT would not advise a man to take 
engineering because his brother made 
good at it If a man does not like 
it so much that he would rather hang 
around some large industrial plant 
than eat, he is not fit for the busi 
ness 

“The man who never has any 
responsibility never gets very far. He 
has no _ initiative The man who 
works his way through school is car- 
rying a load The man who does 
that work with his intellect is the 
man who gets on in the world.” 

That the liberty of the laborer 
could only be maintained by insist- 
ence upon his right to sell his labor 
at his own price and be free in 
selecting employment was the state 
ment of Captain William P. White, 
U. S. N., retired, and general’ man- 
ager of the Lowell Paper Tuber Cor- 
poration He attacked an eight-hour 
law as an economic disaster. 

C. R. Hook, vice president of the 
American Rolling Mills Co., Middle- 
town, O., operation division, spoke on 
“Human Engineering in the Steel 
Mills.” He said that the “safety- 
first” movement was a study of the 
human element in industry and the 
psychology of the workingman deter 
mines to a great degree the results 
of the safety campaigns. In handling 
industrial problems, said Mr. Hook, 
the investigator must first study the 
home conditions of the employes be 
fore he comes to the _ shops He 
criticized students for being intemper 
ate and said that if they undertook 
industry with the idea that they could 
succeed with intemperance, promo- 


tion would be slow in coming. 
Socialistic Tendencies 


When asked as to what he thought 
were the best methods to use to 
overcome the socialistic tendencies of 
the men, Mr. Hook said: ‘Use a 
personal interest in the men. Try to 
understand them and the things which 
affect them. Do not do these things 
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in a paternalizing way, but in a 
brotherly way.” 

Peter Roberts, of the Industrial 
Department of the international com 
mittee of the Y. M. C. A,, discussed 
in detail his method of teaching Eng- 
lish to foreigners. C. J. Hicks, execu 
tive assistant to the president of the 
Colorado Fuel & Iron Co., told of the 
extent his company has gone toward 
getting into closer touch with the 
employes. 

“We have adopted the industrial 
representation plan,” said Mr. Hicks. 
“We post lists containing the names 
of employe’s representatives. When 
ever an employe has a_ grievance 
against the company, he consults the 
representative in his division who in 
turn takes up the case with one of 
cur executives appointed especially for 
this work. No employe is dismissed 
without cause. We make no dis 
crimination against employes on ac 
count of membership in any fraternal 
or labor organizations Meetings of 
employes are held on the company’s 
We have \ M. <¢ \ 


and dwellings 


property 
buildings, garages 
erected for the employes’ benefit. You 
would be surprised to know how 
many miners own their own ma 
chines.” 

The Y. M. ( \’s part in human 
engineering work was explained by 
Charles R. Towson, New York. He 
told in detail of the work done by 
this organization’s representatives in 
establishing classes for foreigners, 
furnishing directors and_ secretaries 
for the building erected by the dif- 
ferent companies and of general up 
lift work 

“You don’t get 70 per cent effici 
ency out of working men who have 
not proper homes or who do not get 
proper sleep or nourishment,” he said 

“The Handling of Men” was the 


topic discussed by W \. Grieves, 
secretary of the Jeffrey Mfg. Co., 
Columbus. “Human engineering is 
an agency that has come into being 
as a result of demands made for the 
improvement of industrial conditions, 
said Mr. Grieves “It is a part of 


the crusade for the advancement of 
ideals of the people engaged in our 
great army of industry. It is an 
honest desire on the part of the 
better element in our industrial life 
to emphasize the slogan that, ‘Industry 


/ a 


is for humanity and not humanity for 
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“One of our biggest manufacturers 
has made the statement that there 
are three fundamental elements enter 
ing into the makeup of industry 
men, money and machines He has 
said there was little difficulty getting 
money; that it was not hard to get 
machines, but that it was a tremend- 
ous task to get men. In our 12 years 
experience in handling men we are 
convinced that, while it is difficult to 
get good men, the manufacturer did 
not go far enough He should have 


‘ ] 
added It is stil 


l a greater problem 
to keep men atte! you have hired 
them 


Handling Men 
“Forty concerns were asked about 
their experience in hiring employes 


but only 20 could furnish definite 


data The investigation revealed the 
fact that to maintain an average 
force of 44,000 men in these 20 con 


cerns for the previous year, 70,000 
were hired 

There is no reason why any busi 
ness concern can not put the ques 
tion of handling men and their wel 


fare on a business basis and frankly 


state the business reason for such 
undertaking 


When employes have learned that 
capital and labor are inter-independent 


that both must prosper on the same 


basis—a good eginning will have 
been made They will learn that 
demagogues and agitators do not fill 
envelopes, and never will They will 
learn that co operation and not dis- 
integration is the evident need. Men 
with red bl their veins only 
want afr port ty to help them 
selves, and a g system that over 
looks t S par ! t | the pe alty 
f ersight 
Expressing his sincet hope that 
Ohio State University would, sooner 
or later, give its students the advan 
tage of a course in human engineer 
ing, Joseph W. Roe, professor of 
echanical engineering of Yale Uni 
versity, spoke on “The College Man 
Human Engi g His ad 
vice t students s » find tl 
natura + P cies ] +} it 
line 
Wi ( lhe grad ate $ get 
ting a foothold upon his protession 
he should eet to know the workman 
1 get in sympatl vith him,” said 
| f. Roe S the st step to 
success 
He stat greatest effi- 
cit < / r reasonable 
hours, id working conditions and 
rood wages The engineer stands 
between capital and labor and knows 
the want of each,” he continued. “He 
she | the tor it do his 
best to promote efficiency 


In tl ; opinion of John A Voll, 
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president of the Ohio Federation of 
Labor, many strikes could have been 
averted if the wage-earners had only 
been treated as human beings. He 
said he was heart and soul in sym- 
pathy with the human engineering 
John P. Frey, editor of the 
International Molders’ Journal, spoke 


movement J 
along the same lines 

L. T. Warner, of Warner Bros. Co., 
Bridgeport, Conn., said: “The out 
line of a course of lectures on the 
human side of engineering impresses 
me as possessing great interest and 
promise The subject is one which 
has aroused the interest and enthusi 
asm of many engineers and without 
doubt the colleges may do well to 
undertake some work in this field.” 

Others who spoke at the congress 
vere Edwin L. Shuey, director, adver- 
tising department, the Lowe Bros 
Co., Dayton; Willard Beahan, engin 
eer, for the New York Central Rail 
road, Cleveland; Fred Rindge Jr., in 
dustrial department of the interna 
tional committee of the Y. M. C. A, 
and Horace B. Drury, department of 
economics and sociology of Ohio 
State University. 

\ display illustrating what has 
been done by some corporations in 
industrial betterment was on exhibi- 
tion in_ the nain corridor of the 

) mm 8 o'clock in the morn 
ing until 5 o'clock in the afternoon 
each day 

Opposed to Eight Hours 

John W. Higgins, treasurer and get 
eral manager! of the Worcester Pressed 
Steel Co., Worcester, Mass., spoke re- 
cently before the Massachusetts special 
commission on social insurance, in oppo- 
sition to the proposed legislation re- 
tricting hours of employment in in- 
dustries operating continually, to eight 
He referred to the com- 


hours per day 


. I 
petition with western manufacturers, 
saying Massachusetts is not naturally 
well situated. He said that if freight 
rates are raised ‘because of the passage 


of the Adamson law, as now seems 
likely, it will be even more difhcult for 
Massachusetts plants to continue opera- 
tior The eight-hour day, he said, ha 
; 
t pr i success in metal mantu- 
factories It has been tried in Bridge 


nort ( nn., and surel m Massachu- 


Texas Metal Trades 


At the recent annual meeting of the 


Texas Metal Trades Association held 


at Dallas, the delegates devoted cor 
;  . Sees 
siderable time to a discussion of indus- 


1, 
if 


trial preparedness as a means of bene- 
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fitting that state and the country at 
large. Educational conditions from the 
standpoint of equipping young men for 
life work along industrial lines were 
considered in its various phases It 
was the sense of the meeting that the 
present public school system of Texas 
and the whole country is entirely inade- 
quate to the needs of the masses of 
young men who desire to enter indus- 
trial pursuits and become proficient in 
the different trades The association 
adopted a resolution favoring the es- 
tablishment of trade schools by the state 
in different localities. It is apparent, 
according to the views of the delegates, 
that the world is entering upon a me- 
chanical era and that Texas should pre- 
pare for its share of this character of 
industrial development The meeting 
was presided over by President J. H 


Holmgreen of San Antonia. Secretary 
L. J. Black, of Beaumont, was unable 


to attend 


Strike in New England 


The most serious labor trouble in 
New England the past week was at the 
Lensdale plant of the American Optical 
Co., Southbridge, Mass., 852 employes 
walking out the morning of Nov. 1 be- 
cause their demands of an increase of 
20 cents on the dollar in pay and tim 
and a half for overtime work was de- 
nied. As a result of the strike, about 
2800 men were thrown out of work, 
as the strikers are in a department that 
does all the preliminary work required 
before the product could be handled 
by the other employes. The men who 
are mostly foreigners have been re- 
ceiving from 15 to 30 cents an hour 
Fearing violence, the police force of 
the town has been doubled and assist- 
ance sent from the Worcester, Mass., 


Labor Notes 


T he Draper Lo., Hopedale, Mass., 
maker of textile machinery, has voted 
to increase the wages of its 2,500 em- 
ployes in all departments “in view of 
the increased cost of living” The 
amount of the advance has not been 
made publi 

The employes of the General Elec 
tric Co., Pittsfield, Mass. have voted 
by the Australian ballot system to 
work 50 hours a week, and this will 
ro into effect at once, according to 
the company. The 50-hour week will 
mean that pieceworkers will have to 
work harder to make the same wages 
they made working 52% hours, and 
the day workers will receive prac- 
tically the same pay for 530 hours that 
they received for 52%4. The increase 
of 5 per cent granted Oct. 1 is now 
in effect 
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Ship Yards Pound Market for Tools 


Pressure is Felt in Many Sections as Contracts for Vessels Are Placed De- 
mands of Munition Plants Have Been Temporarily Satisfied 
Heavy Mill Equipment Still Sought in Pittsburgh 


LTHOUGH the machine tool market now is not 
A characterized by as huge a bulk of business as 
was reported a week ago, the condition which 
prevails continues to be one of marked activity. Some 
of the business last week reported as pending, has 
been closed and other prospective purchases are 
expected to materialize shortly. The largest business 
now being entered is comprised of the requirements 
of a ship building concern just organized to build a 
6-berth ship yard at Seattle, Wash. This concern is 
the Ames Ship Building & Drydock Co., of which 
Edgar Ames, vice president of the State Bank of 
Seattle, is president. The equipment has practically 
all been placed, and involves a huge expenditure. 
This company already has obtained contracts to build 
a number of vessels. The Standard Ship Building 
Corporation, 44 Whitehall street, New York, is nego- 
tiating actively on the large list of equipment on 
which it recently inquired, but it is expected that it 
will be at least two weeks before any action will be 
taken. In some quarters it is considered as not at all 
certain that the company will buy the equipment 
involved. The Texas Steamship Co., Bath, Me., has 
purchased additional equipment, including several 
punching and shearing machines, a ship building 
tower crane and a traveler. The Newport News 
Ship Building & Drydock Co., Newport News, Va., 
and the New York Ship Building Co., Camden, N. J., 
each have recently bought equipment. The Lake 
Torpedo Boat Co., Bridgeport, Conn., has put out a 
request for bids on a large list of machine tools. The 
Southern railroad has enlarged its pending list by a 
few tools. The General Electric Co. is purchasing 
considerable machine tool equipment but it has not 
yet acted on the large lists for its Fort Wayne, Ind., 
plant, and for the proposed new plant at Bloomfield, 
N. J. The Union Twist Drill Co., Athol, Mass., 
recently bought considerable equipment. Other busi- 
ness, made up mostly of small orders, continues to 
swell the total to large proportions. The crane market 
is fairly active, and is featured by an inquiry for 
several cranes for a large eastern concern which is 
expected to purchase shortly. 

The Billings & Spencer Co., Hartford, Conn., is 
about to erect a large addition. The New England 
Drawn Steel Co., recently organized, is starting the 
erection of a plant at Mansfield, Mass. The Autocar 
Co., Ardmore, Pa., is about to build a repair shop 
addition. The Bridgeport Projectile Co., Bridgeport, 
Conn., has let a contract for the construction of a 
large gun shop. The Torsion Balance Co., Jersey 
City, N. J., is extending its machine shop capacity. 
The Oxweld Acetylene Co., Newark, N. J., has let 
a contract for a brass foundry. William Cramp & 
Sons Ship & Engine Building Co., Philadelphia, is 
about to erect two new shop additions. The Peer 
less Marine Motor Co., Buffalo, is about to erect an 
addition. Titanium Alloy Mfg. Co., Niagara Falls, 
N. Y., is about to erect five new buildings. The 
Norwich Wire Basket Co., Norwich, N. Y., has let 
a contract for the erection of a large addition. The 
Hilliard Clutch & Machine Co., Elmira, N. Y., is 
planning to build a new machine shop. The Specialty 
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Nail Co., Raynham, Mass., is erecting an addition. 
The Bell Motor Car Co., York, Pa., plans to erect a 
plant. The Ranier Motor Truck Corporation, Fifty- 
fifth street and Broadway, New York, has let a con- 
tract for a plant at Flushing, Long Island. The 
Transmission Ball Bearing Co., recently organized, 
plans to build a plant in Buffalo. 


Defer red Deli erics Halt ( hicago Market 
A NUMBER of good foreign inquiries have ap- 
I 


eared from time to time in the Chicago machine 
tool market, but few contracts have been closed. This 
lack of business is no doubt due to the fact that very 
few dealers have a large assortment of machines in 
stock A recent sale of 11 24-inch lathes for a 
foreign government followed by another order for 18 
22-inch machines from the same buyer is evidence that 
if deliveries could be made promptly, considerable 
business might be placed. Machine shop equipment 
for the manufacture of small shells is in demand and 
it is believed that a considerable number of small 
shell turning lathes will be purchased by munition 
manufacturers before January. Delivery may be ob- 
tained about Feb. 1 on all standard machines with the 
exception of milling machines and grinders. 


Heavy Mill Equipment Being Sought in Pittsburgh 
Territory 


A HEAVY demand for rolling mill and machine 

shop equipment continues to feature the market 
at Pittsburgh. . The Youngstown Sheet & Tube Co., 
Youngstown, O., which has awarded contracts for an 
extension to its open-hearth steel plant, is negotiating 
for 14 electric traveling cranes, including one 175-ton 
and two 100-ton ladle cranes, charging and stripping 
machines and standard lifting equipment. The rail- 
roads are taking a more prominent part in the market. 
rhe Pittsburgh & Lake Erie has closed for two large 
shears and several punches for its shop at Struthers, 
O., and the Pennsylvania Lines West has awarded 
contracts for a miscellaneous line of machine and 
boiler shop equipment for plants at Pittsburgh and 
Columbus, O. The Westinghouse Machine Co. has 
distributed orders for about 50 tools, which were 
listed in The Iron Trade Review several weeks ago. 
The Carnegie Steel Co. has not yet closed for a 
number of punches and shears for its by-product 
coke oven works at Clairton, Pa. The Union Electric 
Steel Co. is equipping a plant at Carnegie, Pa., for 
the manufacture of steel by the electric furnace 
process. 

Cincinnati Market Dull 


A S AN example of deliveries given by Cincinnati 

machine tool plants, a local user of milling 
machines states that an order placed four months 
ago, was received this week. It is also stated that 
better deliveries could not be had from any plant at 
the time the order was placed. <A few local builders 
of milling machines can make shipments within two 
or three weeks but the majority of plants building 
this type of tool are still booked two or three months 


ahead. The English government has an inquiry out 
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It takes small, is reliable 
boats to GET the Submarine 


The huge, mighty battleships, built to defend our coasts, must 
depend upon small, speedy, reliable boats for protection from treacherous, 
hostile submarines. 

These small ‘submarine killers’ must have powerful, always 
dependable engines— engines that will not break down under terrific 
strains. 


/AGATHON STEELS 


ABSOLUTELY 








“AGATHON™ Chrome Nickel “AGATHON”™ Special Analyses 
“AGATHON™ Chrome Vazadium “AGATHON”™ Vanadium 
“AGATHON"™ Nickel Steels “AGATHON™ Chrome Steel 


“AGATHON”™ High Carbon 


Our shipping facilities are favorable to speedy delivery anywhere 


RELIABLE AGATHON STEELS are made especially for producing un- 
breakable Cams, Crank Shafts, Drive Shafts, Pistons, Transmission Gears, 
Connecting Rods, etc. 


Agathon Steels will Serve Your Purpose Best 


THE CENTRAL STEEL COMPANY 


MASSILLON, OHIO 


BRANCH OFFICES: 
Detroit Office: 326-27-28 Ford Bidg., F. Walter Chicago Office: Room 1511-12 Lytton Bidg., 14 East 





Guibert, District Representative Jackson Blvd., A. Schaeffer, District Representative 
Cleveland Office: Hickox Bidg., The Hamill-Hickox Philadelphia Office: 902 Widener Bidg., Frank 
Co., District Representative Wallace, District Representative 


J. E. Dockendorff & Co., 20 Broad St., New York, N. Y., General Export Agents 





Say you saw it in THe Tron Trane Review 
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for 100 boring machines of various sizes with the 
stipulation that a delivery clause must accompany all 
bids. Second-hand machinery is moving well and 
dealers state they are not experiencing much difficulty 
in selling good second-hand tools. The railroads are 
still taking single tools at a time, but are buying 
more frequently. 


Ship Yards Keep Cleveland Builders Busy 


ELIVERIES on milling machines, cylindrical 

grinders and radial drills continue to lag but it 
is stated that shipments on other machines are becom- 
ing more normal. The Cleveland market is devoid 
of any spectacular buying but there are some good 
inquiries out among the dealers. The American Ship 
Building Co., Cleveland, is in the market for equip- 
ment for its plant at Lorain, O., as well as for the 
local yards. The list which has been issued includes 
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the following machines: Forging lathes, 
drill presses, planers and several cranes including jib 
cranes and one 10-ton crane with 100-foot span. The 
Toledo Ship Building Co., Toledo, O., is in the mar- 
ket for a 4-foot radial drill. The Morgan Engineer- 
ing Co., Alliance, O., is said to be still in the market 
for equipment. The Wahlstrom Tool Co., Brooklyn, 
N. Y., is inquiring for two milling machines, numbers 
two and three, of any of the following makes, 
Becker, Brown & Sharpe, Cincinnati, Cleveland, Kear- 
ney & Trecker, Le Blonde, Oesterlein or Kempsmith 
The Transmission Ball Bearing Co., 32 Wells street, 


presses, 


Buffalo, is erecting a large addition and is in the 
market for turret lathes, hardening furnaces, grind 
ers and milling machines. It is said that a Pitts 


burgh concern now manufacturing munitions shortly 
will place about $275,000 worth of tools on _ the 
market. 


Among New England Factories 


PORTLAND, ME. — The Pocahontas Fuel 70 x 141-foot addition its plant on Fa PROVIDENCI R I The Providence 
Co., Boston, will build a 750-foot wharf and road, South Fitchburgh. Telephone Co. has awarded contract to the 
coal hoisting tower at Long whari — ( B. Maguire (¢ f ma and =brick 

NEW BEDFORD, MASS The Turner 9 besilel . : ' 
. tory ulding at Washington, Greene and 

PORTLAND, ME. The Stanley Steel Construction Co., New York, has been Walnut streets 
Wheel Co. has been incorporated to manu awarded the contract for a reinforced con 
facture steel and wire wheels with $750,000 crete, l-story, 140 x 239-foot building for the PROVIDENCE, R I rh United States 
capital by Arthur M. Stanley, Lynn, Mass., Butler mill. Electric Generator Co. has been incorporated 

larre : ; ambridg Mass., Scott . . ; to manufacture elect batteries yenerators 
Warren K. Blodgett, Cambridge ass. WORCESTER, MASS.—The Washburn & Res - 
Wilson, Eugene L. Bodge and FE. M. Dyer : ; nd other similar equipment with $200, 

Garfield Mfg. Co. will build a brick, 3-story : , . . : : : 
RIM NH T = fe ieee sath ol a a ei th o as pita y Arthur P. Manchester, Eli A. Wi 
ANI — he Antrim- Benning in masement, 61 x foot lig manufactur | Harry M. Spooner, Cranston, R. } 


Electric Light & Power Co. has been incor- ing building to cost 
A 
porated with $150,000 capital by Louis N. ind North Foster streets. 
: - foguc aul , ‘ . 
Wheelock, Joseph ( i 4 » Paul H Ham WOR i STE R, 


mond, Boston, Ivan L Meloon and Margaret 


\ O’Connor, Concord, N H. 


Co., manufacturer of 


has awarded contract 
EVERETT, N. H. The Boston Varnish struction, 4-8story, 62x 1 
Co. has awarded a contract for a brick and the same material and 
concrete, 3-story, 95 x 115-foot addition to its uddition to its plant at 
office and storehouse at Boston and _ East to cost $75,000 
Summer streets to cost $35,000 MELVILLE, R. I 
CAMBRIDGE, MASS The Advance Ma ire figuring plans 
chine Co., Boston, has leased the property at reproot superstracture 
77 | ’ , } nl y . 
37 Osborn street, until recently occupied by lIding to cost 


the Alberti Box Co., and it will use the first Station, k 


and second floors for the 
special embossing machines 


PAWTUCKET, R 
FITCHBURG, MASS rhe 


Co. will build a brick, 1-story and basement, 40 x 120-foot additior 


From the 


AUBURN, N. Y.—Dunn & McCarthy have 


3-story, 30 x rt | let 


196-foot manu Carbon C is le 
Gillett Construction ( 


let contract for 
facturing building. 

BROOKLYN. The Turner 
Co., 11 Broadway, New York, 
build 3-story, 70 x 70-foot shop 


here, which it will use for its own purposes Co., 1286 


Construction 
is about to ing 


building ROCHESTER, N 


LONG ISLAND CITY, L. I.—The Globe’ three additions, each 
Thread Co., 147 Spring street, New York UTICA, N. Y.—Uti 
shortly will erect 3-story, 100 x 200-foot fa is about to erect ad 


tory and power plant here. 

TAMESTOWN, N. Y.—The Dahlstrom Me & 
tallic Door Co. has let contract for L-shaped 
manufacturing building, l-story, 40 x 120 and tric, 
100 x 100-foot. $25,000, by John 

NEW YORK.—<Architect Wm 
13 Park Row, New 
for 6-story, 25 x 42 x 100-foot factory build 
ing to be built at cost of about $60,000 for let contract for the 
75-foot manufacturing 


ARLINGTON, N 


telephone plants, 


Arlington, and Frank 
BOUND 


Acetylene 


Higginson, 


York, is drawing plans 


Lehmaier, Schwartz & Co. 


MASS 


r the Unite 


manufacture f ment Bids close Nov. 


Paper Co. is building a brick 


NIAGARA FALLS, N 


Ames street, 


Mig. Co. has been 
struct machinery, docks, 


Stranberg, Bernard 


BROOK, N 

Railway Ligh 

erection of I-story, 50 x 
addition 


$60,000 at Commercial 


BRIDGEPORT, CONN The Ele c Ca 
Ce will build a brick, mill construction, 4 
The Leland-Gifford story. 13x $8-foot addition ¢ te ferter: 
rankshafts, drills, et MIDDLETOWN, CONN.—The New Eng 
a brick, , , , 
- , land Enameling Co. has awarded t f 
Uz-loot wit ; wing ‘ ' ; , 
rick tactory niding 


height, 62x 124-f : ; 
MIDDLETOWN, CONN The J. O. Sr 


Southbridge str 
. Mfg. ( has awarded « ract for a rick 
3-8 26x 5 t addit s f y 
r'wenty-two contractors Westfield. C 
the corrugated steel : 
aH ROCKVILLE, CONN.—Bids Nov 
1 torped storage 5 
, rick stone s seme 
at the nava coaing 6 x 78-f t post fice building 
Ss . epar 
States navy depart 3 O58 at Pask and Seheol « 
13. 
WATERBURY CONN I \ 
The Dexter Yarn Fastener ( “ l k, 4-s 
story and basement foot with an el x ¢ t fact Ma 


Ma 


Alleghenies to the Sea 


Y.—The National BRIDGETON, N The board diets 
ntract to the Snyder- tion will erect a new school to cost $15 
Niaga Falls, for . - 
—- , ELIZABETH, N. J The Elizabethtown 
manufacturing build : a 
Gas Light Co. will erect 1 l-story brick ul 
mecrete boiler house at Third ] rida 


Atlant Stamping 


streets 


has let contract for 
l-story, 16 x 30-foot JERSEY CITY, N. J rt Joseph Dixor 
”~ Crucible ( has let contract for 4-story and 
s & ectric ' > 

G & Elect: ( iailalies a Oe eae, Bei 

to its gas plant. eerie. 

The Standard Tool JERSEY CITY, N. J.—James Spence, 921 
incorporated to Garfield avenue, has let ntract for 1-story 
buildings, gas, el 4S x 60-foot foundry addition 

with a capital MILLVILLE, N. J The Aberthaw ( 
Keating, tracting Co., Boston, has been warded 

Roach, Newark ontract for a 1 and 2-story, wit basement 
, . » veinforced concrete slant 24 227 - 

J The Commerci concrete plant, 240 x 237, for the 


Millville Mfg. Co 
NEWARK, N. J.—John 
5 Hudson street, New York, have let con 


& Signal Co. has 
Campbell & Co., 
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Convention Reflections of 


ROLLING MILL JIM 





Well, fellows, it was 
good to be out in 
St. Louis to see the 
Judge, Charlie and the 
rest of the Big boys hav- 
ing a good time and 
acting just as sociable 
as the rest of us com- 
mon fellows. I never 
had much of a chance 
to get away from the 
mill until the last year, so didn’t know 
before how human our Big men really are 
until I met some of them and saw all of 
them. Feel too good to talk shop. 
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Hubbard Steel Foundry (Co, 
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tract for 1l-story, 70 x 100-foot manufacturing 
building here. 


NEWARK, N. J. — The Wright Chemical 
Co. has been incorporated to manufacture 
chemicals with $100,000 capital by Ezra J. 
Wright, Anna G. Wright, Anna C. Crocker, 
Brooklyn. 


NEWARK, N. J.—The Reuter Puncture- 
Proof Tire & Tube Co. has been incorporated 
to manufacture and deal in tubes and tires 
with a $125,000 capital by Alfred Strauss, 
George J. Reuter, Lewis R. Freund, Newark, 
and A. M. Herman, Pleasantdale. 


NEWARK, N. J.—The Celluloid Co. has 
awarded a contract to the Stone & Webster 
Engineering Co. for several factory buildings 
to be added to its present plant at 290 
Ferry street. The group of buildings wll 
cost about $1,000,000. 

NEWARK, N. J.—The American Synthetic 
Dyes Co. will erect three additional buildings 
in connection with its new plant along Pas 
saic river; structures to include storage plat 
form, 42 x 204 feet; I-story brick pumping 
station, 24 x 39, and auxiliary boiler house, 
20 x 30, to cost $9,500 
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NEW BRUNSWICK, N. J. — Adam W. 
Smith, owner of the Nelson Brass & Iron 
Foundry Co. has filed a petition in bank- 
ruptcy in the United States district court. 

PASSAIC, N. J.—The Botany Worsted Mili 
Co. will erect a new plant to cost $250,000. 

PATERSON, N. J.—The Paterson Develop- 
ment Co. will erect a new 4-story building, 75 
x 275 feet, to cost $200,000. 

SOUTH AMBOY, N. J.—The board of 
education will have plans drawn for a new 
school to cost $150,000. 

UNION HILL, N. J.—The Gibson Mon 
Auto Co. has been incorporated to deal in 
self-propelling vehicles with $1,000,000 capital 
by Hugo C. Gibson, Abram Wyse, New York 
City, and Robert Kumpa, Union Hill. 

GREENSBURG, PA.—The DuPont Powder 
Co. has erected a branch plant on the Hemp- 
field Branch railroad. 

HARRISBURG, PA.—No. 2 Paxton rolling 
mill of the Central Iron & Steel Co. was 
damaged to the extent of several thousand 
dollars by a fire in the electrical department. 

PHILADELPHIA.—The Philadelphia  En- 
amel Mfg. Co. is having plans drawn by H 
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H. Kline, architect, Sixth and Mifflin streets, 
Philadelphia, for 1-story, 120 x 200-foot manu 
facturing structure. 


PHILADELPHIA. — Frankford arsenal is 
uhout to extend its lead shop. 

PHILADELPHIA. — The Germantown Tool 
Works has let contract for Il-story, 50 x 98-foot 
shop 

PHILADELPHIA. Sutton & Stephenson 
have taken out a permit to erect a I-story 
machine shop 60 x 110 feet, for the Hess 
Machine Works. 

PHILADELPHIA.—J. C. McElroy, Thir- 
tieth and Chestnut streets, has let contract to 
N. Enoch, 842 South Alden street, for a 
l-story, 50 x 144-foot foundry. 

PHILADELPHIA. The Church Lane 
Garage Co. is having plans drawn by Folsom 
& Stanton, architects, 1328 Walnut street, for 
a 1 and 2-story, 76 x 110-foot machine shop 
und garage. 

READING, PA. — Edwin A. Moore Iron 
Foundry is erecting 30 x 60 x 120-foot 


foundry addition. This will increase the out 
put of gray iron castings by about 50 per 
cent. 


Activities in the Central States 


AKRON, O.—The Chatelain Machine Co. 
has been incorporated with $75,000 capital and 
will build a plant early in the spring. 

AKRON, O.—The Punctureless Auto Tire 
Co., E. S. Scheck, counsel, shortly will hold 
a meeting to vote on a proposal to increase 
the capital stock to provide funds for exten- 
sion purposes. 

BELLEFONTAINE, O.—The chamber of 
commerce will start an automobile factory in 
Bellefontaine, to manufacture pleasure cars. 


CANAL DOVER, O.—The Cleveland Steel 
Valve Co. has an option on property in 
Canal Dover. The paid up stock of the com- 
pany is $80,000. 

CLEVELAND.—The McLaren Iron Works 
Co, has taken a permit to erect a $15,000 
manufacturing building at 1725 Urbana road. 


CLEVELAND. — The Goedecke Specialty 
Mig. Co. has been incorporated with $50,000 
by M. G. McAleenan, B. E. Robertson, M. 
C. Myers, et al. 

CLEVELAND. — The Jordan Motor Co., 
East 152nd street, is negotiating for a large 
addition to its plant, the addition to double 
the present factory space. 

CLEVELAND. — The American Steel & 
Wire Co. plans to erect a $75,000 factory 
building on Lakeside near Marquette avenue, 
to be used for making fine wire. 


CLEVELAND.—Architect H. T. Jefferies 
has prepared plans for a 2-story addition to 
cost $150,000 to the Union building, 1836 
Euclid avenue. 

CLEVELAND.—The Cleveland Auto Parts 
Co. has been incorporated with $100,000 capi- 
tal, by M. T. Evans, J. F. Lennert, Henry 
F. Koch, et al. 

CLEVELAND.—The E. A. Schwarzenberg 
Co. has been incorporated with $200,000 capi 
tal to deal in metals, by E. A. Schwarzen 
berg, Walter Lucas, Max Pressler, et al. 

CLEVELAND.—The Standard Signal Tail 
Light Co. has been incorporated with $50,000 
capital, to manufacture vehicle signals, by A 
A. Stambaugh, S. C. Elliott, T. A. Lind 
et al. 

CLEVELAND. — The Republic Structural 
Iron Works Co. has purchased the plant on 
East Fifty-third street, formerly occupied by 


the Avery Co. and will equip it for manu 


facturing reinforcing bars. 


CLEVELAND.—The National Carbon Co 
has purchased 61% acres, opposite the com 
pany’s present plant, which is to be devel 
oped soon with a group of factory buildings 
costing over $500,000. 

CLEVELAND. - The Firestone Tire & 
Rubber Co., Akron, has purchased a site at 
3076 Prospect avenue on which it will erect 
a branch and service station to cost about 


$100,000. 


CLEVELAND. — The Abbott Corporation 
has applied for a building permit to construct¢ 
a $110,000 automobile manufacturing plant at 
1131 East 152nd street covering a ground 
space of 110 x 680 feet. 


CLEVELAND.—The Cleveland Galvanizing 
Works Co. has purchased land on Cooper 
avenue to be developed by a series of factory 
units each having a definite relation to the 
group plan. The first will be 60 x 335 feet 
and will be equipped with automatic shutes 
and pockets for receiving and distributing 
raw material, The company makes weldless 


wire chain products. 


DAYTON, O. The Dayton Screw Co, 
will open a plant in the Brenner building on 
North Webb street. Address W. P. An 
derson. 

DAYTON, O.—Howard Gau, inventor of a 
powderless shell, announces that he has in- 
terested W. P. Chapman & Co. in his inven 
tion. They contemplate the erection of a 
$50,000 plant. 

DAYTON, O.—J. S. Kerrins, supervising 
engineer of the Dayton Power & Light Co., 
states that the construction of the power 
plant which the company will erect will be 
completed Nov. 1, 1917. The plans call for 
two steel stacks, 16 feet, diameter and 325 
feet high. The first installation of boilers 
include three 1,500-horsepower units. 

LIMA, O.—The Lima Hollow Brick Co 
has been incorporated with $150,000 capital by 
C. M. Cable, W. H. Willis and J. L. Cable 

LIMA, O.—The Pandoro Overall Mfg. Co.'s 
factory near Lima was damaged by fire en- 
tailing a loss of $60,000. E. Welty, 1700 
West High street, treasurer of the company, 


states that a new plant will be erected in 
this city and that the factory now located in 


Zanesville will be moved here. 


LORAIN, O.—The National Tube Co. is 
planning ext¢nsive improvements to its dock 
ing equipment for the unloading of ore It 
is stated that two new unloading machines 
will be installed. 


MARSHVILLE, O.—The Bauer Mig. Co 
has been incorporated with $25,000 capital to 
manufacture ladders, by T. H. Smith, C. A. 
Weiser, F. W. Eckard, et al. 


MIDDLETOWN, O. — The Colin-Gardner 
Paper Co. is constructing a new power plant 
at its mill on West Third street to cost $200, 
000. New warehouses also are planned. Coal 
conveyors will be installed and steam _tur- 
bines and dynamos also will be added. 


VERMILLION, O.—W. E. Decker, presi- 
dent of the Dall Motor Parts Co., announces 
the contract for the company’s new building 
has been awarded and that the building will 
be ready for machinery by Jan. 15. The com 
pany will manufacture pistons for automobiles 


WARREN, O.—A. E. Mace, manager 
the Trumbull Mazda lamp division of the Gen 
eral Electric Co., states that the contract for 
the $75,000 addition to its plant has been 
iwarded to Heller Bros., Youngstown. Equip 
ment costing $25,000 will be installed 

FAIRMOUNT, IND.—The Bell Mfg. C 
has been incorporated to manufacture metal 
and woodworking machinery with $50,000 cap 
tal stock by J. W. Joseph, Henry Abrams and 
William J. Henly Jr. 

FORT WAYNE, IND.—The Anthony Auto 
Lifter Co. has been incorporated with $10,000 
capital. Directors are C. O. Blee, W. O. 
Chaney and G. F. Seymour 

INDIANAPOLIS The Kramm Foundry 
Co. has been incorporated with $50,000 capi 
tal, by H. D. Kramm, W. S. Wilson and C 
B. Mock 

INDIANAPOLIS.—The Atkins Mfg. Co. has 
been incorporated to manufacture heating de 
vices, with $50,000 capital by A. O. Atkins, 
Leslie Genung and D. W. Atkins 

MARION, IND.—The Marion Metal Prod 
ucts Co. has been incorporated with $50,00( 


capital, to manufacture machinery Directors 
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The operation of our immense, new steel foundry is now in 





full swing. 
Our large capacity and ideal facilities enable us to give you 


highest quality work and prompt delivery. 
We are specializing the manufacture of 


CASE HARDENING BOXES 


and 


=| LEAD AND CYANIDE POTS 


which we are making of specially prepared steel. 
SPECIFY BLACKWOOD 


: SUPERFINE STEEL CASTINGS 
Automobiles, Auto Trucks and High Grade Machinery 


We also make ELECTRICAL CASTINGS of the highest Mag- 
netic Permeability and CASTINGS made of SPECIAL ALLOYS. 


WRITE US 


The Blackwood Steel Foundry Co. 


SPRINGFIELD, OHIO 
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are William Shideler, W. E. Plummer and C. 
A. Williams. 

MONTPELIER, IND. — The property of 
the Jackson Shovel & Tool Co. will be sold 
by Charles H. Morse, receiver, on Nov. 10. 

RICHMOND, IND.—The Swayne-Robinson 
Mfg. Co. has announced plans for building a 
foundry that will increase the company’s work- 
ing force by 150 men. 

WASHINGTON, IND.—Bids will be re- 
ceived until Nov. 9 by J. G. Clark, county 
auditor, for several bridges of 75, 34, 30, 70 
and 60-foot span. 

CHICAGO.—The Western Screw Mfg. Co. 
has increased its capital stock from $10,000 to 
$20,000. 

CHICAGO.—H. C. Evans & Co., 75 W. 
Vanburen street, will build a 2-story factory 
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square feet floor space. The company’s old 
plant at Third and Larned streets has been 
sold to the Pennsylvania railroad for $480,- 
000. 


DETROIT.—The John A. Crowley Steel 
Co., 1222 Ford building, is erecting a new 
steel smelter to produce high grade alloy 
steel. Electric furnaces will be installed. 

DETROIT.—The Disco Electric Starter Co 
will erect a new factory which will enable it 
to triple its present output. The building 
will be 2-story, 78 x 185 feet. 

DETROIT.—The Detroit Motor Lock Co. 
has been incorporated with $30,000 capital, to 
manufacture automobile parts, by C. R. 
Kerns, George M. Conner and R. M. Muir. 

DETROIT.—Buhl Sons & Co., 


hardware dealers, are having plans prepared 


wholesale 


H. A. Flagg and Frank Kritz, ail formerly 
with the Standard Welding Co., of Cleveland. 


HOWELL, MICH - The Howell Electric 
Motors Co. has increased its capital to $100,- 
000 and is preparing plans for an addition 40 
x 100 feet 

HURLEY, MICH.—The Morgan Co. will 
erect a coal, sand, cement and rock handling 
plant, on a site next to the Soo Line rail 
road, facing on Suffolk street. Screening 
and gravity systems will be installed. 

OWOSSO, MICH.—The Standard Machine 
Co., J. C. Fetter and J. A. Bradford, tay 
City, Mich., owners, will erect a plant at 
Sputh and Washington streets A machin 
shop 40x 120 feet and a foundry 50x 80 feet 
will be erected. 


WHITE HALL, MICH.—The White Lake 





The American Cabinet 


from Chicago. 
* * + 


Ky., has been purchased by 
John Greeley, Covington, Ky. 


+ * * 


Brass Co. 
* * * 


incorporated recently, has taken 


its plant on East Main street, 


* * * 


dealers, have moved into larger 
307 Commercial Trust building. 


* * * 


The Cisco 


equipment. 





establish a branch plant at New Albany, Ind. It is 
reported eventually the entire plant will be moved 


The Maysville Machine & Iron Works, Maysville, 
William Roth and 


The Connecticut Brass Co., Cheshire, Conn., has 
changed its corporate name to the George J. 


A. M. Wood & Co., Philadelphia, iron and steel 


Machine Tool Co., 
increased its capital from $50,000 to $100,000. The 
cempany recently has finished an 80 x 
addition and has installed a large amount of new 


Business Changes, Consolidations and Expansions 
Mfg. Co., Chicago, will The Thwing 


multiple record 


increased business to change its location. The new 
plant of the company is located at 3339-41 Lan- 


caster avenue. 


The Simmons 
former Chicago 


which it purchased recently, as a warehouse for 


Lines 


The Raybestos Co., Bridgeport, Conn., which was 
over the factory The Standard 
of the Royal Equipment Co., Hancock avenue, and 


Stratford, Conn. 


quarters at 305- 


International 


Cincinnati, has The New 


in over time periods 


Instrument Co., 445 
street, Philadelphia, manufacturer of high resistance 


general storage of raw and finished materials. The 
building is 264 x 338 feet, four stories, and was 
purchased for $213,000. The 
be equipped for making metal beds and springs 


ingerville, Wis., has been purchased by Milwaukee 
capitalists, among whom is Robert La Point. Mr. 
La Point has taken full charge.as president and 
general manager of the company, the name of which 
has been changed to the La Point 
Mr. La Point previously was connected with the 
Harvester Co., 


London Ship & 
Conn., has notified its 1,500 employes that here 
120-foot after it will pay 


overtime work, Saturday afternoons being included 


North Fifth 


pyrometers, has been forced by 


* * * 


Co., Kenosha, Wis., will use the 
plant of the Allis-Chalmers Co., 


building later may 


* * . 


Machine & Foundry Co., Schles- 


Foundry Co 


Milwaukee. 
* * * 


Engine Co., Groton, 


1! 


them time and a half for al 
| 








to cost $40,000, and will install electrical motors 
and other equipment. 


CHICAGO.—The Metal Specialties Mfg. Co., 
730 W. Monroe street, manufacturer of auto- 
mobile accessories, will build a 4-story factory 
building at Kedzie & Carroll avenues at a 
cost of $100,000. 


FISHER, ILL.—Bids will be asked soon for 
the construction of a waterworks system. J. E. 
Pickens, Kankakee, is engineer. 

PEORIA, ILL.—The W. N. Springer Experi- 
mental Machinery Co. has been incorporated 
with $5,000 capital stock by W. N. 
Asa Wallace and Guy Shaw. 

WILMETTE, ILL.—The village trustees are 
considering plans for a municipal waterworks 
plant to cost $150,000, by D. H. Maury, a 
Chicago engineer 

DETROIT. — The Buhl Stamping Co. will 
erect a new plant on a /7-acre site recently 
purchased at Scotten avenue and the Michigan 
Central railroad, which will have 150,000 


Springer, 


for a new warehouse to be erected along the 


Detroit river front near Walke street. The 
new building will front 480 feet on the river 
and will have a depth of 220 feet A new 


dock also will be built. 


ESCANABA, MICH.—The proposition of 
holding a special election to vote on a bond 
issue of $400,000 to provide Escanaba with a 
complete new waterworks and sewerage sys 
tem is now before the common council. 


GRAND RAPIDS, MICH.—The Michigan 
Wheel Co. has issued $50,000 preferred stock 
to finance extensive improvements. 

GRAND RAPIDS, MICH. The Plank 
Flexible Shaft Machine Co. is planning to 
reorganize with $200,000 capital, to manufac- 
ture a new automobile shaft R. R. Plank 
is president and general manager of the com 
pany. Extensions to the plant are planned. 

HAMTRAMCK, MICH, The Michigan 
Stecl Tube Products Co. has been incorpo 
rated with $300,000 capital, by C. E. Miller, 


Machine Co. has been incorporated with $20, 


000 capital, to manufacture machinery, 


George Margrave, Gustaf Moovie, et al 


BERLIN, WIS.—The Waverly Garage |! 
been purchased by A. Wilson & Sons, who 
will build an addition and enlarge all facilities 
A separate repair shop with electric motor 
drive will be provided. 

EAU CLAIRE, WIS 
troubles in tire machinery manufacturing plants 
at Akron, O., the Gillette Safety Tire Co. is 
having further difficulty in getting delivery of 


Owing to labor 


the $30,000 worth of equipment purchased for 
its new plant at Eau Claire nearly a year 
ago. Shipments are now promised begin 
ning Nov. 4 or 6 and it is hoped to open 
the tire factory by Dec. 1, as buildings have 
been ready for several months. R. B. Gillette 
is president and general manager 
DULUTH.—The Superior Specialty Co. has 
been incorporated with $50,000 capital to 
manufacture heat regulating devices, by A 


G. Hatch, B. R. Altman and J. E. Gardner 
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EST aes 
MULTIVANE FANS.—A new li 

tivane fans, known as design No. 3, is con- 
sidered in a 100-page catalog recently issued 
by the B. F. Sturtevant Co Hyde Park, 
Mass This line of fams has been developed 
t provide fans ich will have a large 
outlet area for a given maintained resistance, 
To accomplish this the proportions of the 
casing have been changed Dimensions, ca 
pacities, horsepower, etc., for fans having 
different discharge openings are included 


SOOT CLEANER 


Du 


The Vulcan Soot Cleaner 


Co., Bois, Pa., has issued a new pamphlet 
which attacks the question of soot and the 
advisability f using cleaners in a_ scientific 


The 


manner booklet is divided into six chap 
ters which start with an explanation of soot 
and its sources, tells why clean heating sur 
faces are advisable and conclude with a descriy 

tion of various methods of cleaning The text 
neludes considerable technical data and a 
number of illustrations 


ELECTRIC 


HOISTS.—The Sprague Electric 











Works of the General Electric Co., New York, 
has published a catalog describing its % and 
l-ton electric hoists and the many applications 
for which they are suited In addition to a 
jescription of the various parts of the hoist 
and their individual functions, a _ detailed 
drawing is included to show the size and 
space occupied by the different types The 
hoists are built to operate on either alternat 
ng or direct current 


MOLDING MACHINES 
ginecring Sales Co., recently published a 


page lletin on molding nn ines, manuta« 


ture iM ng Machine Co., 
Cl g giving part t ttention to the 
Mur rd squeezers Many type squeezers 
re de ribed t being the part aI t of 
the |} etit \ \ en I s et 
fect econon . promote greater 
etl ency J t rat . i pat iraw 
ng 1 - re . ribe . ‘ 5 
os pneumat . es 
DIES AND TAPS The Gre Tap & 
Die Corporat — ; Mass.. e dis 
' ting t g S fg 1 il trating 
the Greenheld I ts The t klet d 
vided int ections devoted t screw plates, 
dies, reamers, pipe toc threading n hines, 
gages and to n neous tables of inform 
atior ( ntersinks lie lers, < ets, tap 
chucks, stee rods, stock micrometers, et 
] ] ribed and trated The cat 


ntains ar 





AND PINIONS.—A 24-page b 


letin on the subject railway motor gears 
and pir ns has beer Pp blist i by the Gen 
eral Electric ( = enectady, N Y Many 
types of cast and forged gears ar trated 
nd a view of ¢ g r ttir pment ot 
the plant is s P | year | pinions 
ur described not nly ‘ finiel 
lining wear, et t s s t I l nd 
chemical characteristics A nsider e por 
tion of the catalog is giver ver t i dis 
sion of gear and pinion teet! 

AIR COMPRESSORS The Chicago Pne 
mati Tool { oe g has issued a 24-5 ge 
bulletin on fue 1-drive pressors The 

mpressors are lesigned t t re w grade 

el . we r = bes my Tt 
s claimed that the mpressors perate 
success! v r crude re ; tove 


ay! 





a $ . “ 
und ker ene T he pressor s lescribed 
n detail and many pes ‘ trated A 
page s devoted t part , sers 
pneumat mpressor 
VALVES.—The Scully Ste & Iron Co., 
Chicago, has ready for listr ition a new 
booklet describing its line of valves The 
new catalog is illustrated with views of in 
Stallations where the valves are used The 
design and principle of the valves are shown 
in section and phantom views These valves 
are built im a variety f sizes and may b 
used for any service requiring a quick open 
ing and closing valve For spe rvice 
such as in acid lines, the valves are mad f 
alloys designed to withstand deterioration 
rRUCKS AND TURNTABLES l 
Whiting I ndry |! ipment ( Harvey, ll 
has published a 16-page bulletis levoted ¢t 
trucks and turntables The trucks are d 
Signe l esp y ! t he ivy s! | \ b Th y 
ire t 1 wit ! ast els stce 
xies 1 steel s with I ke 
tops. Steel roller bearings Many 
‘ kind f truck : [ 
y tT spe ] } y t “4 ‘ 
Sever tyne turnt g | 
ns i t 
peated 
DRY PANS Stev f Wells 
v c ) has ss l tt 55- page 
I klet describing and trating wet and 
iry pans nd lay working 1 I 
company was founded in 1896 1 a picture 
. the t plant 1 ran ' tructure 
V } ng } eer « pe € 7 lery 
ste 1 s wrt 1 the % ne 
Stevens ‘ pany anufactures wet und 
ry pans ewer pipe pre es, tile t es 
t t 5 | Ww t y , rf 
, ks , ‘ I | 
‘ ; | \ 5 e ‘ 
° | 
FORGES AD URNACES te 
& Pit t 
T WW 
- lapt ae : ' 
' = t 1 a 
eat ' : ‘ , 
1 y ? y t | t 
oe easels if The . " maces may 
ae either reg RB y s 
¥ | eating fsory es are hed ' 
— the s 1 { " Se ' 


ATI 


HI RS.—A comprehensive catalog con 
taining 136 pag ed t BR. I Sturte 
vant ( Hyde P M : ted 1 
the ting system w . npany’s 
name T rst part ‘ lescribes 
+} perat ‘ : ) ome le 
‘ . Soase ¢ 3 ‘ intended ’ 
‘ ee “ ¢ , ; } g ; 6 t 
paratus reg rly I tte the 

tal g wt ¢ pe 
grams and dimens ‘ the 
engineer ar tect ; ‘ ter 
enable them t c se the heater nece , - 
ny eg on ; g T) yrary wing prog 





New Trade Publications 


PSS a ee eek 





‘ methods { making steam connections and 
the space « pied by the heaters also are 
ncluded 

ELECTRIC FANS.—A 60-page catalog is 


sued by the B. F. Sturtevant Co., Hyde Park, 
Mass., is devoted to motor-driven fans built 
by this company The fans described include 
centrifugal, propeller and disc types The 
centrifugal fans are installed to supply fresh 
air or air under pressure and to remove foul 
air The propeller fans exhaust foul air from 
rooms, halls or similarly enclosed spaces, but 
will not de r air against much resistance 
and therefore they will not operate to advan 
tage in connection with long piping or ducts 
The disc fans are used for the same classes 
f service as the propeller fan A large 
amount of data are included covering pres 
sures, volumes, zes, etc., to guide in the se 
lection of a small fan for any specific pur 
pose 


COAI HANDLING 


{ n the Victor Power 


SYSTEM 


Plant, is 


“Handling 


the sub 


t 16- page klet issued by the Link 
Belt ¢{ Pl lelphia The coal is brought 
the plant at Camden, N. J., in barges on 
DD “ er " nd is unloaded by means 
mot e equipped with a grab 
‘ ley ited in a weighing 
ped at convenient spot in 
' tor ‘ ' A e fuel is needed in 
power | t is taken from the storage 
. ’ ia ped , track hopper which 
eeds it t a crusher Ihe ru i al falls 
por Ket nveyor s elevated to the 
tor f the er room, and lumped int 
\ ' } 1 he wer part 1 the bin is 
pped wit toff gate t mtrol the flow 
{ tra ng ghing hopper 
‘ positior n 
‘ t The cutoff wate 
| ed lelivered te 
g < t through 1 chute 
he t pper t tl ear of 
, oe , nt and scar 
ted pe t rar d cars 
VANADIUM STEEI The American Va 
t ( g P has iss 1 an 
ge ‘ & the ect i ¥ 
n t tic f vanadium 
els n a ehensive inne In a 
, tated that va 
‘ ' l 1801 t that 
. R ‘ lone wit! t mtil 
| t t y . ying vana 
wit | t ° n, manganese, 
: manner it ‘ h it w te with 
nd the var gases is clearly de 
ribed Its chara rist rt mpared with 
nick 1 micke hrome The mar 
: heat treatment affects vanadium 
trated . t ‘ ’ pi Sev 
’ : v | n steels 
¢ € ? ‘ se 





M pace is given over 
pt Ss types va 
' ¢ , togethe wit their tensile 
‘ ‘ he met} ; ‘ 
; s ‘ tter 
' \ ! tee 1s sed 
P y ' ture haft« rmor 

‘ tee ting rging ‘ 
t es y cylinde am 

te var gt pe ) teele et 



















































































THE IRON TRADE REVIEW 








November 9, 1916 





IRON AND STEEL PRICES 


Corrected up to Tuesday noon 





PIG IRON 
(Lower price to July 1, 1917; higher to Jan. 1, 
1918.) 
Bessemer valley .......sesese0: $28.00 
Bessemer, Pittsburgh ........ : 28.95 
Basic, Pittsburgh ........ss+0. 23.95 to 24.45 
Basic, eastern Pa.............. 25.00 to 25.50 
Basic, Buffalo .........05+00+: 25.00 to 26,00 
Malleable, Pittsburgh ......... 25.00 to 26.00 
Malleable foundry, Chicago..... 24.00 to 25.00 
Malleable foundry, Philadelphia. 23.00 to 23.50 
Malleable foundry, Buffalo...... 25.00 to 26.00 
No. 1X foundry, Philadelphia... 23.00 to 23.50 
No. 2 foundry, Pittsburgh...... 25.00 to 26.00 
No. 2 foundry, Cleveland...... 24.30 to 25.30 
No. 2 foundry, Ironton........ 23.00 
No. 2 foundry, Chicago........ 24.00 to 25.00 


No. 2X foundry, Philadelphia... 23.50 to 24.00 
No. 2X foundry, N. J. tidewater 23.50 to 24.00 


No. 2X foundry, Buffalo....... 25.00 to 26.00 
No. 2 plain, Philadelphia....... 22.00 to 22.50 
No. 2 plain, N. J. tidewater . 22.00 to 22.50 
No. 2 plain, Buffalo......... . 25.00 to 26.00 
No. 2 southern, Birmingham.... 20.00 
No. 2 southern, Cleveland . 21.00 to 21.50 
No. 2 southern, Chicago........ 22.50 
No. 2 southern, Phila. delivery... 20.00 to 20.75 
No, 2 southern, Cleveland...... 24.00 
No, 2 southern, New York docks 20.00 to 20.50 
No, 2 southern, Boston docks... 20.25 to 20.75 
No, 2 south. interior, New Eng. 20.50 to 21.50 
No. 2 southern, St. Louis...... 18.40 to 18.90 
Virginia No. 2X furnace....... 22.00 to 23.00 


Virginia, No. 2X, Philadelphia 22.75 to 23.25 
Virginia, No. 2X, Jersey City 23.00 to 23.50 


Virginia 2X, Boston points 23.25 to 23.75 
Gray forge, eastern Pa......... 20.00 to 20.50 
Gray forge, Pittsburgh......... 24.95 
Gray forge, Birmingham........ 14.00 
Silveries, 8 per cent, furnace... 30.00 
Silveries, 8 per cent, Chicago... 29.50 to 30.50 
Low phos. Standard, Phila..... 43.00 to 45.00 
Low phos. Lebanon, Pa., furnace 35.00 to 37.00 
Low phos., Pittsburgh...... . 40.00 to 41.00 
Charcoal, Lake Superior, Chgo., 

es Sener ‘is . 20.75 to 22.75 
Charcoal, Buffalo .. . 24.00 to 27.00 
Charcoal, Birmingham .ss++ 22.50 to 23.00 

IRON ORE 
Lake Superior Ores. 
(Lower lake Ports.) 

Old range Bessemer, 55 per cent, ton... 4.45 
Mesabi Bessemer, 55 per cent, ton...... 4.20 
Old range non-Bes., 51% per cent, ton. 3.70 
Mesabi non-Bess., 51% per cent, ton.... 3.55 


Eastern Ores. 

(Per unit delivered eastern Pennsylvania.) 
Pt. Henry fur., 60 per cent, unit 8.5c to 8.9c 
Local N. Y. and N. J. ores, unit 9.0c to 9.50c 
Port Henry lump, at mines, ton. $4.00 

Foreign Ores. 
(Per unit Philadelphia.) 


Foreign Bess., 50 to 65 per cent......nominal 
For’n non-Bess., 50 to 65 per cent....nominal 
COKE 
(At the ovens.) 

Connellsville furmace ............. $7.50 to 8.00 
Connellsville fur., contract........ 3.75 to 4.00 
Connellsville foundry, contract.... 5.00 to 5.50 
Connellsville foundry ............ 8.00 to 8.25 


4.50 to 5.50 


Wise county furnace, contract.... 
5.50 to 6.50 


Wise county foundry, contract 


Pocahontas foundry, contract...... 5.50 to 6.50 
Pocahontas furnace, contract...... 4.50 to 5.50 
New River foundry, contract...... 6.00 to 7.00 


New River furnace, contract... 5.00 to 6.00 


FERRO ALLOYS AND STEEL MAKING 
METALS 


Ferro manganese, 80 r cent, 

seaboard, or NE ay Bicmery $162 to 165 
Ferro manganese, 80 per cent, 

seaboard, or delivered, contract 
Spiegel, 20 per cent, fur. early 

ne Mt Cn, pds esdsbvasescs 40.00 to 45.00 
Ferro-silicon, 50 per cent, Pbg..95.00 to 100.00 

Bessemer ferro-silicon, 9 per cent to 10 per 
cent, $34.00; 10 to 11 per cent, $35.00; 11 to 
12 per cent, $36.00; 12 to 13 per cent, $37.00 
a ton at the furnace at Ashland, Jackson and 
New Straitsville, O 

Ferro-carbon titanium, 8 to 12% cents per 


pound in carloads. 


162 to 165 





SEMI-FINISHED MATERIAL 


Open hearth billets, Phila...... $50.00 to 55.00 
Forging billets, Phila........... 65.00 to 70.00 
Forging billets, Pbgh., nominal. 70.00 to 80.00 
Forging billets, Chicago........ 70.00 
Wire rods, Pittsburgh (nom.)... 65.00 


Bessemer billets, Youngstown... 50.00 to 55.00 
Bessemer billets, Pittsburgh..... 50.00 to 55.00 
Open hearth billets, Pittsburgh. 50.00 to 55.00 
Open hearth billets, Youngstown 50.00 to 55.00 
Bess. sheet bars, Youngstown... 50.00 to 55.00 
Op. h’th sheet bars, Youngstown 50.00 to 55.00 
Bess. sheet bars, Pittsburgh.... 50.00 to 55.00 
Open hearth sheet bars, Pbhgh.. 50.00 to 55.00 


Muck bars, Pittsburgh (nominal) 50.00 
SKEI P 

Grooved steel skelp............ 2.70c to 2.80c 

Sheared steel skelp............. 3.00c to 3.25c¢ 


RAILS AND TRACK MATERIAL 


(Gross tons.) 


Stand. Bess. rails, Phgh & Chgo. $33.00 
Stan. op-h’th rails, Phe & Chgo. 35.00 
Light rails 8 to 10 Ibs., Pbhgh.. 45.00 
Light rails, 8 Ib., Chicago..... 43.00 
Light rails, 12 to 14 Ibs., Pbgh. 44.00 
Light rails, 12 Ibs., Chicago. 42.00 
Light rails, 16 to 20 Ibs., Pbgh. 43.00 





Freight Rates, Pig Iron 


Mahoning and Shenango valleys to: 


DE exttingeees seneeduesvees se $0.95 
Newark, N. J... beteawe beageeue Oe 
PS ids ok Sawreteoese esas Ge 
Philadelphia... heanun .. 2.78 
Pittsburgh . 2 ‘ wot a 
SEED wvewenwtereoeess ‘ see ae 
Buffalo to:— 
I a od a a ols ie a oe $1.26 
New Dctond OF eae 2.58 


New York and Brooklyn (all rail).. 2.58 
New York and Brooklyn (by 


GREED... “0b cndecounsacecoséas 1.25 to 1.60 
Virginia furnaces to:— 
Boston docks (r. and w.)..... sna eee 
New England (all rail)........ . aae 
New York dock (r. and w.). 2.88 


Birmingham, Ala., to:— 











COS cc cc ccccccceccesecese - $2.90 
Dn £44.6600%6000¢08 4.00 
Cleveland ..... 4.00 
Louisville, Ky. . : 2.65 
New York (all rail) 6.15 
New York, (r. and w.) 4.25 
Philadelphia (all rail) 5.20 
Philadelphia (r. and w.)........... 4.00 
Pittsburgh : vewew Ganeanls 4.90 
Ph Ge. ccicsepaawenesas 2.7 
Chicago to 
DE céxsctesasevetes obs .. -$2.80 
ed codbves ¥becheuseee a + ae 
es Sein he ee ees Bek eet 1.40 
DE ataxctéenkeed eubeaé ay ore * 
ir nn in aba dey eeekendhtes 6 khis a 1.58 
Ironton and Jackson, O., to: 
Dn” ceehasntes eced es akeobeeees $2.54 
Cincinnati banshee pb etvesee Bae 
Cleveland ai eee aa .. 1.62 
Detroit ine 1.81 
eer 1.58 
Light rails, 16 to 20 Ibs., Chgo. $41.00 
Light rails, 25 to 45 Ibs., Pbgh. 42.00 
Light rails, 25 to 45 Ibs., Chgo. 40.0uU 
Relaying rails, standard, Pbgh. 
and Chicago ...... seccces ccQaee to 24.0 
Relaying rails light, Chicago.... 24.00 to 25.00 


> 


Angle bars, st. sect., Pbgh. base 2.00c to 2.50c 
Angle bars, st. sections, Chgo.. 2.25c to 2.75c 


Spikes, railroad, Pittsburgh..... 2.65c¢ to 2.75c¢ 
Spikes, railroad, Chicago....... 2.75¢ to 2.90¢ 
Track bolts, Pittsburgh 4.25¢ to 4.75c 
Track bolts, Chicago 4.25c to 4.50c 
Tie plates, Chicago............. 5.00 to 55.00 
SHAPES, PLATES AND BARS 
Structural shapes, con. Pbgh.. 2.80« 
Structural shapes, Pbgh...... 2.85« 
Structural shapes, Philadelphia 2.959c to 3.009c 
Structural shapes, Chgo...... 2.99c to 3.44c 
Structural shapes, New York.. 2.869c to 3.019c 
ee eee 3.44c to 3.69c 


Tank plates, Pittsburgh (con.) 3.25c to 3.50c 


Tank plates, Pbgh..... nt 3.50c to 4.00c 
Tank plates, Philadelphia..... 3.659c to 4.159c 
Tank plates, New York....... 3.669c to 4.169c 
Bars, soft steel, Chicago...... 2.89c to 3.50c 
Bars, soft steel, Phgh. (con.). 2.70c to 2.80c 
Bars, soft steel, Pbhgh sale 2.85« 
Bars, soft steel, New York.. 2.869c to 3.019%¢ 
Bars, soft steel, Philadelphia... 2.859c to 3.009c 
Hoops, carloads, Pittsburgh.. 3.25« 
Bands, Pittsburgh ..... 2.70« 
Shafting, Pbgh., contr. carloads 10 to 20 off 
MOP WOM, CREB. cccscccce ... 2.45¢ to 2.50¢ 
Bar iron, Philadelphia. . .. 2.559c to 2.659¢ 
Bar iron, Cleveland..... 2.55¢ 
Bar iron, New York... 2.569c to 2.669¢ 
Bar iron, Pittsburgh cae Be Sa 
Hard Bess. steel bars, Chgo.. 2.50c to 2.60c 


SHEETS 


(In cents per pound.) 
(Open hearth material takes 10c above 
prices of bessemer.) 


SHEET MILL BLACK. 


Gage Bessemer. 
oy UD. Becceas » 345 
22 to 24 3.50 
25 and 26 3.55 
27 3.60 
28 3.65 
29 3.7 
30 ; , 3.80 

TIN MILL BLACK 

Gage Bessemer. 
SS: 6 68h ; 3.45 
17 to 21 , Laeée 3.50 
Pn Me in cedaGaabiebacuedae 3.55 
25 to 27 3.60 
me. egescecetcecs 3.65 
i i tobe ne dan oot 3.70 
30" and 31 sueaeereseeedias 3.75 

GALVANIZED. 

Gage. Bessemer 
10 and 11..... : jaune . 4.00 to 4.50 
Psa. Bienes cece cescccoccess GEE ee ae 
15 and 16.. ne : xs . 4.25 to 4.75 
a. Ge Bea . o* . S0ebeoeéecer 4.40 to 4.90 
& FF bp insiad wae ean 4.55 to 5.05 
25 and 26 a saa seceee GP 
23 . 4.85 to 5.35 
Dt Hésiathebacd waheesss cc eae aa 5.00 to 5.70 
29 5.20 to 5.70 
30 néhesee es — 5.40 to 5.90 

BLUE ANNEALED 

Gage Bessemer 
3 to 8 hen ; 37.50 
9 to 10 3.25 
ll to 12 3.25 
13 and 14, ; ei bas . 3.35 
15 and 16 3.40 


No. 28, black, Chicago....... 3.94c 

No. 28 galvanized, Chicago.... 5.1% 

No. 10, blue annealed, Phila. . 3.419 

No. 10, blue annealed, Chgo 3.44c to 3.69 
TIN PLATE 

Tin plate, 100 Ib., coke base.. 6.00c to 6.50c 

cc chamnawawas ; 4.90c 


IRON AND STEEL PIPE 
(Prices Adopted Nov. 1, 1916.) 












Steel. 

Butt weld Black. Galv. 
%, “% and % in 62 35% 
Vt aabeveses ; ; 66 51% 
Ft) ‘ i 69 55% 

Lap weld 
? in. : ; ms ae 62 49% 
4 to 6 in +" 65 52% 
7 to 12 in 62 48% 
13 and 14 ir 523 
a me « ' 5 

Iron. 

Butt weld Black. Galv. 
% and % in i 51 24 
% in. $2 25 
SP a ae 56 38 
% to 1% in 59 43 

Lap weld: 

1% in, 45 30 
1% in. 51 37 
2 in. 52 38 
2 to 6 in 54 41 
7 to 12 in ; t . : 53 40 
BOILER TUBES 
Steel, 3% to 4% inches, l. c 1........... 52 
Iron, 3% to 4% inches, 1. c. 1...... ies 





~ eee 
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WIRE PRODUCTS N 20, 
N . ; O14 N . ‘ 75e Ra a wroug N ~ | 17.75 to 18.0% 
; : ‘ . 4 , N 8 ack Lye 4 Shafting, St. |! : 4.00 to 23.54 
K f ve ers N : St. | Springs, ( . * 
W 7 , “ e . 5 h S I 4 er car axles, ms & . 37.00 ¢ 38. 0 
Pp ain ond a e S walv re 4 tee ar axics ct ig 37.00 to 38.01 
, Pe N g Cley Stove plate, Chicag 11 to 11.7 
_s : ; s N 8 galv. sheets, Ci 4 5. 00¢ Stov plat ( v ' ] to 12.5 
I , = "| No 8 wgalvy et Detroit 00c Stove plate Buffa 12.00 to 12.50 
- b = ‘pi No 8 galv. shee Se | to 5.40 Stove plat Cincinnat &.50to 9.00 
oe . : - Hoops, Cleveland 4.25 Stove plates, St. Louis 12.00 
tar vire, & ’ rs, Fog ) 
(Gross tons.) 
BOLTS AND NUTS ; Axle turnings, Cleveland $11.50 to 11.7 
Detivesed ahhin 30-cont tedabt calles) Freight Rates, Coke Busheling, No. 1, Buffalo. . 14.00 to 14.50 
Carriage bolts, % x 6 inches, smaller or Connellsville district . , —ae oo eS Utseourg 4.75 to 15.25 
: - : , mnelisvill Strict, per « iDs., to Busheling, No. 2, Buffalo 11.50 to 12.00 
shorter, rolled thread nd 5, cut threads, Doleimars $1.8 : ' - + - 
: ; : >t itimore ‘ Bundled sheets, Pittsburgh 13.00 to 13.25 
40, 1 ind 2 , larger r longer, 35 and 2%. Buffalo 1.85 BR : } " { j 11 } 12 
his he - ‘ ‘ resaec . 4 | sheets ve nd to : 
Machine ss wi he ed nuts % x 4 Chicago 2.5 Bundled sheets, Buffal 11.50 to 12.00 
nches, smaller rs rter rolled 50, and 10; ‘ vi 1.60 ‘ +" 
: ‘eset < aaathenit al — _leveiand Car wheels, (iron), Pittsburgh 15.50 to 16.00 
7 “flere aw ¢ ron nuts, 6 “ppg 2.1 Car wheels (steel), Pittsburgh... 19.00 to 19.50 
( l press sé ed xag its, © East St I : 2.80 Cas ae woes Ch a 15.00 to 15.50 
and ] iet > SO = ' ; ‘ . "Dp <i 9 
Gis aa on 9 and a Car wheels, ¢ er Pa 16 ) to 17.00 
Hot presse k tapped nuts, \ - Lar wheels Buffa 15.50 to 16.00 
: ¢ a . a ‘ . blank of 1 W x 2.85 Car wheels, New York 14.50 to 15.00 
_ $2 wr wi? ~ wy sort 2. 89 Car wheels, St. I : 13.50 to 14.00 
‘pT , J ¢> 40 P Pp: 2-09 Car whe . ; : g ' 10.50 to 11.00 
} “ ae , eo 20 P tt 2 > | m « . ‘ R’har 9.50 to 10.00 
nt Xag wh R camot \ 94 Cast 1} ngs, New Y k 7.50to 7.75 
RIVETS p osedo 1.85 Cast borings, eastern | 10.50 to 11.00 
Valley I : 1.20 Cast } ngs, Buffa 8.00to 8.2 
) ~ , 
Ss rive , ' , +> Cincing 2.00 Cast borings Pittsburg! 9.00to 9.2 
Struct rivets, ( Cast. No. 1. eastern P 16.75 to 17.2 
Boil rivets, Pb 4.10 ‘ whe re | to 16 
+ : ets ver 4.55c¢ ~ —— * 
el ge Eis ag F-~acopassas Si IRON AND STEEL SCRAP Cast, No. 1, Birminghan 11.00 to 11.56 
t rivets ’ eae , Cast, heavy N 1. N | points 16.00 to 16.50 
_ Net 9 } . No. 1 easterr Pa 12.50 13.00 
PILING . Tee astert a Z to 
STEEL SHEET = 524 nee Se. % camera BS... +s tee 
Pitt Angle 1 Ss l l¢ l Grate bar Buffal 13.00 to 13.50 
B e Ar S ar Chg . Grate bars, N. J. point 12.00 to 12.25 
‘ - Ar irs al : ms, St. | 4 24 ca : turnings, Buffalo 2.00 
STANDARD STEEL CHAIN me Sees woras, St. L.. 24.00 to 24-50 Heavy axle turnings, Buffalo. | 12 
Chair é inch pr 5 to 5.50e Boiler plate, cut, No. 1, St. I 11.50t0 12.00 Heavy melting steel, Buffalo 18.25 to 18.75 
B er punchings oe in 14 t l H vy ting tee c) F 18.00 to 19.01 
COLD ROLLED STRIP STEEL Bundled = sheet Cincinnat R75 9.25 Heavy melting ste« Cleveland i8 to 19.0 
Rase pr ‘ t per | Pp nds B : r N l ‘ z l¢ ~ ' l¢ 4 Heavy melting steel { innati 36.00 to 16.54 
urd, coils 1 inches and wider and by .10( Busheling, N« 1, Cincinna ! iStol ? Heavy n teel, eastern Pa. 16.50 to 17.01 
h and heavier 8 ng, XN ~o oa , ity Heavy mel te New York. 15.00 to 15.50 
2 Busheling, N ] St ‘ : 14.50 to 15.0 He el tee S I ‘ ito 20.00 
CAST IRON WATER PIPE pore fin Chicas 1 aay? “en enh Wee ines iLe 
| nch, (Cl Zo $35 to 36.0/ Cast g ( g to 8 Iron rails ( 24.00 to 24.54 
Six nd eT ( to 33.00 Cast borings ( nnati 4.751% Iron rails Buff 0.50 to 21.00 
Six Class B New Y k 32.50 ( ring ( lews nd 7 Ir ~ le Cis anat 19.00% 19.50 
I h Class B. N York 35.50 Cast borings, St. Louis ¢ ¢ Iror s. St. Louis 21.50 to 22.00 
I 1 six I re | ( a & Ge K l 16 lr r Cleveland > OE 
Six und re B y m 8 Cast No 1 Cincinnat 12 to 13.00 Tr xle Pittsbure! 00 to 36.00 
Light weight water and gas pip ‘ No. 1, elas 14 I Iron axles, Cincinna 4.501 5 
sl ff tor r. Cast, N 1 St. I I 14.0 Iron axles, eastern P 30.00 to 32.00 
rd water Iror axle c) x 4 
, cco Dp . . . Iron xle Buffa 34.00 
WAREHOUSE PRICES Freight Rates, Finished Material pene go oon on Ran 
Stee rs ch g From Pitt irg ar ids per ] | a ' tes Pitt rel i . Oo 
Stee Sy ua > & ‘ 4.00¢ to I A p! stec ‘ ert I ‘ . ' 5 . 
St round ( 4.00¢ New York l¢ ‘ Ma hop f Buffal 7 t 7 
Stee irs —_ P idely 7 ] Mc} shop tu Ne York 7 ‘ 7 
Ste ars ijt «IC Boston 18.9 t M » ft P as s 
te s, | I 3c Buffal Li.¢ M t r ‘ I t sf 
Ste rs New Yor 9. JK Jaltimore 15.4 cents M hop turning Birmingham ¢ ft 7.00 
‘> ‘ ’ ( veland l Ml ‘ ' ( \ ~ ) | 
+ ; 0 ; : g Mall e Ruf 1 to 16.01 
S S | 4x ( 18.9 ce M ‘ r | t l¢ 
S B 4.20 D 15.7 Mallea I 1 1 
S B Minneay St. | ) R. R 1 me} No. 1 Bf. 17 18.¢ 
( Denve R . R R he WN 1 Rof 1 
( S I I R N ] ' Pa ; t 
| 1) N 0) t New York 1 it ] 
1 Se I t xg ‘ kK } t N I } 
Cis , R } 7 ght. N B’ha 1200tol 
P 25« } { Re ’ | , } 
Ir New ) I | ¢ R ft. & cy 4 
S ( Re ft A. } | 1.06 
Shape D ( é Re & ov., St. I 1.50¢ 
Shay S | 4 | . S | fs New Y j 19.50% 
S S | 4 | x ( fg te i 00 t >. Si 
Shape N y C kK p Cy . 
Shay ‘ lar 6f K , ' S | r r a <n 12.1 18 
~ [ I I tive ‘ ( ‘ { | | 
Sha } ; 35< I ve 
~ f 7¢ Vi 
‘ ( 4 Vl } 
1) 4 Ne Vi . a ’ 
~ 4 M | ¢ ¢ ; : ‘ 
S 4.1 M ; 
P New 4 M , 4 
P 4.1 M 
P I $ M , 
N Ma Ri < 3 
t c - . > 
Pir ; ~ 
R p S I 18 ‘ ‘ 
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ACCUMULATORS. 
Birdsboro Steel Fdy. & Mch. Co., 


Birdsboro, Pa. 
Chambersburg, Pa. 


Chambersburg Engrg. Co., 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Mesta Machine Co., Pittsburgh, Pa. 

Tod, Wm., Youngstown, O. 

United Engrg. & Fdy. Co., Pittsburgh, Pa. 
Wood, R. D., & Co., Philadelphia, Pa. 


ACCUMULATORS. 
(Hydraulic.) 


Press Mig. Co., Mt. Gilead, O. 


Hydraulic 
Southwark Fdy. & Mch. Co., 


ACETYLENE IN CYLINDERS. 
Linde Air Products Co., New York City. 
Oxweld Acetylene Co., Chicago, Ill 
Prest-O-Lite Co., The, Indianapolis, Ind. 

AEROPLANE WIRE, STRAND AND 
CORD. 
John A., Sons Co., Trenton, 

ALLOYS. 

American Vanadium Co., Pittsburgh, Pa. 
Bethlehem Steel Co., The, So 
Blackwell, Geo. G., Sons & Co., Ltd., 
Liverpool, 
Bourne-Fuller Co., The, Cleveland, O. 
Carnegie Steel Co., Pittsburgh, Pa. 
Central Steel Co., The, Massillon, O 
Titanium Alloy Mfg. Co., 
United Alloys Steel Corp., The, 
ALUMINUM. 
(Granulated. ) 
United Smelt’g & Alum. Co., 
ALUMINUM. 
(Solder. ) 
United Smelt’g & Alum. Co., 
ALUMINUM. 
(Vanadium. ) 
American Vanadium Co., Pittsburgh, Pa. 
ALUMINUM ALLOYS. 
United Smelt’g & Alum. Co., 
ALUMINUM INGOTS. 
United Smelt’g & Alum. Co., 
ALUMINUM RODS. 
(Sheet.) 
United Smelt’g & Alum. Co., 
ANGLES, TEES, CHANNELS. 
(See Steel, Structural.) 
ANNEALING BOXES AND POTS. 
Blackwood Steel Fdy. Co., The, 
Mesta Machine Co., Pittsburgh, Pa. 
Pittsburgh Annealing Box Co., 
Pittsburgh Malleable Iron Co., 
Pittsburgh Valve Foundry & Const. Co., 


Roebling’s, 


Canton, O 


Pittsburgh, Pa. 


Swedish Crucible Steel Co., Detroit, Mich. 
United Engrg. & Foundry Co., 
Zanesville Malleable Iron Co., 

ANTIMONY. 


Wah-Chang Mining & Smelting Co., 


Zanesville, O. 


New York City. 


ANTIMONY OXIDES. 
Wah-Chang Mining & Smelting Co., 


New York City. 


ARCHITECTURAL SHAPES. 
Art Metal Co., College Pt., N. Y 
ARMATURES. 
Crocker-Wheeler Co., Ampere, N. ] 
General Electric Co., Schenectady, N. Y 
Westinghouse Elec. & Mfe. Co... 


Empire 


East Pittsburgh, Pa. 


ASH BUCKETS. 
Lakewood Engrg. Co., Cleveland, O 


AXLES. 
American Bridge Co.. New York City 
American Steel Export Co.. New York City 


Bethlehem Stee! Co.. So. Bethlehem. Pa 
Cambria Steel Co., Philadelphia, Pa 
Camden Forge Co., Camden. N_ 1 
Carnegie Steel Co., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, I! 


Philadelphia, Pa. 


N. J. 


Bethlehem, Pa. 


Eng. 


Niagara Falls, N. Y. 


New Haven, Ct. 


New Haven, Ct. 


New Haven, Ct. 


New Haven, Ct. 


New Haven, Ct. 


Springfield, O. 


Pittsburgh, Pa. 
Pittsburgh, Pa. 


Pittsburgh, Pa. 


THE IRON TRADE REVIEW 


"Where-lo Buy 


A classified-by-products list of advertisers for the convenience of readers. 
want, write us and we will tell you where to get it. 

you page number of any advertiser and by referring to advertisement 

you can get full particulars about products. 


Luckhart lron & Steel Co., Pittsburgh, Pa. 
National Tube Co., Pittsburgh, Pa. 
Otis Steel Co., Cleveland, O. 
BABBITT METAL. 

Keystone Bronze Co., Pittsburgh, Pa. 
Lubricating Metal Co., The, New York City. 
Ryerson, jos. 1I., & Son, Chicago, Ll, 

BAKERS, WIRE COATING. 
Morgan Construction Co., Worcester, 
Turner, Vaughn & Taylor Co., 


Mass. 


Cuyahoga Falls, O. 


BALLS. 
(Steel.) 
Bethlehem Steel Co., The, So. Bethlehem, Pa 
New Departure Mfg. Co., Bristol, Conn. 
BANDS. 
(Steel.) 
Carnegie Steel Co., Pittsburgh, Pa. 
BARGES. 
(Steel.) 
American Bridge Co., New York City. 
BARRELS, TUMBLING. 
(Wire Nails.) 


Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 
BARS—ALLOY. 
Central Stee! Co., The, Massillon, O. 


BARS. 

(Concrete Reinforcing.) 
Bourne-Fuller Co., Cleveland, O. 
Carnegie Steel Co., Pittsburgh, Pa. 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Franklin Steel Works, Franklin, Pa. 
Inland Steel Co., Chicago, III. 
Laclede Steel Co., St. Louis, Mo. 
Ryerson, Jos. T., & Son, Chicago, III. 


Trussed Concrete Steel Co., Detroit, Mich. 
Upson Nut Co., Cleveland, O. 
BARS. 
(Iron and Steel.) 
American Bridge Co., New York, N. Y. 


American Iron & Steel Mfg. 
American Steel Export Co., New York City 
Belmont Iron Works, Philadelphia, Pa. 


Bethlehem Steel Co., The, So. Bethlehem, Pa. 
Bourne-Fuller Co., Cleveland, 
Brown-Wales Co., Boston, Mass. 


Cambria Steel Co., Philadelphia, Pa 
Camden Forge Company, Camden, N. J. 
Carnegie Steel Co., Pittsburgh, Pa. 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Franklin Steel Works, Franklin, Pa. 
Harvey, Arthur C., Co., Boston, Mass. 
Illinois Steel Co., Chicago, III. 
Illinois Steel Co., Warehouse Dept., 
Illinois Steel Warehouse Co., St. Louis, Mo. 
Iliinois Steel Warehouse Co., St. Paul, 
Inland Steel Co., Chicago, III. 

Jones & Laughlin Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Co., Buffalo, N. Y. 
Lockhart Iron & Steel Co., Pittsburgh, Pa. 
Milton Mfg. €9., Milton, Pa 

Republic Iron & Steel Co., Youngstown, O. 
Ryerson, Joseph T., & Son, Chicago, III. 
Scully Steel & Iron Co., Chicago, Ill 
Standard Gauge Steel Co., Beaver Falls, Pa. 
Tennessee Coal, Iron & R. R. Co., 


Birmingham, Ala. 


Trussed Concrete Steel Co.. Detroit. Mich. 

United Alloys Steel Corp., The, Canton, O 

Upson Nut e, Cleveland, oO. 

Westerman & ! r N. ¥ 
BEAMS, CHANNELS ‘AND Anesne. 

American Steel Export Co., New York City 


Iron Works, Philadelphia, Pa 
Bourne-Fuller Co., Cleveland, oO. 
Cc ‘arnegie Steel Co., Pittshr urgh, Pa. 

mpire Art Metal Co., College Pt. N 
Franklin Steel Works, ’ Franklin, Pa 
Tilinois Steel Co., Chicago, Il 
Rverson Toseph T & Son Chicae Ti 
Scully Steel & Iron Co.. Chicago, II. 

BEARINGS. 
(Ball.) 

Departure Mfg. Co., 


Relmont 


New Bristol, Conn. 


@ Index to advertisements will give 


Co., Lebanon, Pa. 


Chicago. 
Minn. 
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If you don’t find what you 







BEARINGS. 
(Vanadium Steel.) 


American Vanadium Co., The, Pittsburgh, Pa. 
LT CEMENT AND DRESSING. 
Graton & Knight Mig. Co., Worcester, Mass. 
texas Company, The, New York City. 
Wilhams, 1. B., & Sons, Dover, N. H. 
BELT LACING. 
( Leather.) 
Chicago Rawhide Mig. Co., Chicago, III. 
Graton & Knight Mig. Co., Worcester, Mass. 
Wilhams, 1. B., & Sons, Dover, N. 
BELTI 
(Chain.) 
Company, Chicago, III. 
ELTING—LEATHER. 
Rawhide Mig. Co., Chicago, Ill 
Mig. Co., Worcester, Mass. : 
& Sons, Dover, N. H. : 
BENCHES. 
(Steel.) 

New Britain Mach. Co., New Britain, 
BENCHES AND FRAMES. 
(Drawing.) 
Construction Co., Worcester, 
Vaughn & Taylor Co., The, 

Cuyahoga Falls, O. 
BENDING AND STRAIGHTENING 
MACHINES. 
Abramsen Engrg. Co., Pittsburgh, Pa. 
Bertsch & Co., Cambridge City, Ind. 
Birdsboro St’l Fdy. & Mch. Co., Birdsboro, Pa. 
Cleveland Punch & Shear Works Co., 
Cleveland, O. 
Espen-Lucas Machine Works, Philadelphia, Pa. 
Hinman, D. A., & Co., Sandwich, II. 
Hydraulic Press Mfg. Co., Mt. Gilead, O. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa 
Niles-Bement-Pond Co., New York, N. Y. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 
BENZOL, RECOVERY PLANTS. 
Koppers, H., Co., Pittsburgh, Pa. 
BILLETS. 
Stee! Export Co., New York 
Steel Co., The, So Besiedhemn, "Ps. 
Cleveland, O. 
Philadelphia, Pa 
Pittsburgh, Pa. 
The, Massillon, O 
Chicago, Ill. 
Chicago, Il. 


Link- Belt 


Chicago 
Graton & Knight 
Williams, L B., 


Conn. 


Morgan Mass. 


lurner, 


American 
Bethlehem 
Bourne-Fuller Co., 
Cambria Steel Co., 
Carnegie Steel Co., 
Central Steel Co., 
Illinois Steel Co., 
Inland Steel Co., 
La Belle Iron Works, Steubenville, O 
Lackawanna Steel Co., Buffalo, N. Y. 

Otis Steel Co., Cleveland, O 

Republic Iron & Steel Co., Youngstown, O 
Tennessee Coal, Iron & R. R. Co., 
Birmingham, Ala 





Cleveland, 
Portsmouth Works 
Portsmouth, O 
& Steel Co., Philadelphia 
& Tube Co.. You 
BINS 
(Stee ) 
Empire Art Metal Co P ‘ 
BLAST FURNACE SKIP CARs 
Lakewood Engrg. Co.. Clevelan 
BLAST FURNACE TUYERES 
Keystone Bronze Co., Pittsburgh, Pa 
BLAST FURNACE VOLUME METERS. 
Clark, Chas. J., Chicago. TI! 
BLOCKS 
(Chain. ) 
Yale & Towne Mfg. ( New Yorl 
BLOOMS. 
Steel Exp rt f 


The, S 


Upson Nut Co., 
Whitaker-Glessner Co., 


Wood, Alan, Iron 


Youngstown Sheet ngstown 


New York City 
Bethichem, Pa. 


American 
Rethlehem Steel Co.. 
Bourne-Fuller Co., Cleveland, O 
Carnegie Steel Co., Pittsburgh. Pa. 
Hillman, J. H.. & Sons, Pittsburgh, Pa 
Tilinois Steel Co.. Chicago, Ill Z 
La Belle Iron Works, Steubenville, O 
Lackawanna Steel Co., Buffalo, N. Y 
Tennessee Coal, Iron & R. R. Co., 
Birmingham, Ala. 
Upson Nut Co., Cleveland, O 
Wood, Alan, Iron & Steel Co., Philadelphia 
Youngstown Sh’t & Tube Co., Youngstown, O 


See Index to Advertisements for Pages Containing Advertisements of Companies Listed Above 


